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#SLD
1.0 SITE LOCATI ON AND DESCRI PTI ON

THE NCR M LLSBORO SUPERFUND SI TE |'S LOCATED APPROXI MATELY 0.25 M LE
SOQUTHEAST OF THE | NTERSECTI ON OF ROUTES 113 AND 24 IN THE TOAN OF

M LLSBORO | N SUSSEX COUNTY, DELAWARE (FIGURE 1). THE SITE | NCLUDES THE
FORMER NCR CORPCRATI ON PRCPERTY OF APPROXI MATELY 58 ACRES.

A SVALL STREAM | RON BRANCH BCORDERS THE SI TE TO THE NORTH AND NORTHEAST.
THE FORVER NCR CORPCRATI ON PROPERTY |'S BOUNDED TO THE EAST BY CONRAI L
RAI LROAD TRACKS, BEYOND THIS IS AN 80- ACRE PARCEL OF AGRI CULTURAL LAND
VH CH IS ALSO PART OF THE SITE. M TCHELL STREET FORVB THE WESTERN
BOUNDARY AND TO THE SOUTH AND SQUTHEAST ARE A FEW RESI DENTI AL
STRUCTURES, A MOBI LE HOVE DEALERSHI P, AND ANOTHER SMVALL STREAM

WHARTON' S BRANCH.

I RON BRANCH AND WHARTON S BRANCH JO N APPROXI MATELY 1, 500 FEET EAST CF
THE PROPERTY AND FLOW I NTO THE | NDI AN Rl VER ESTUARY APPROXI MATELY 4, 500
FEET EAST OF THE SITE. BETWEEN | RON BRANCH AND THE | NDI AN RI VER,
NORTHEAST OF THE SITE, IS A SVALL RESI DENTI AL COVMUNI TY KNOM AS

R VERVI EW  APPROXI MATELY 500 FEET WEST OF THE COWUNITY IS THE

M LLSBORO ELEMENTARY SCHOOL.

THE PREDOM NANT SURFACE WATER FEATURES IN THE VI NITY OF THE NCR
M LLSBCORO SI TE ARE: (1) |1 RON BRANCH, (2) WHARTON S BRANCH AND (3) THE
I NDI AN RI VER

APPROXI MATELY EI GHT RESI DENCES LIE WTH N ONE BLOCK OF THE SITE TO THE
VWEST. THESE RESI DENCES, HOMNEVER, ARE NOT ALONG THE PRI NCI PAL

CONTAM NANT M GRATI ON ROUTES FROM THE SITE. | N ADDI TI ON, APPROXI MATELY
16 RESI DENCES ARE LOCATED ABQUT 1, 700 FEET NORTH OF THE SI TE BOUNDARY.
THESE TOO ARE NOT LOCATED ALONG PRI NCI PAL CONTAM NANT M GRATI ON RCQUTES.
THE RESI DENCES TO THE EAST- NORTHEAST ARE LOCATED I N THE RI VERVI EW
COMWLUNI TY, APPROXI VATELY 4, 000 FEET FROM THE BUI LDI NG ON THE SI TE
(FIGURE 2). TH'S NEI GHBORHOOD IS OF PRI MARY CONCERN BECAUSE I T LI ES
ALONG THE PREDOM NANT CONTAM NANT M GRATI ON ROUTE FROM THE SITE. THE
R VERVI EW COMUNI TY | S COWPRI SED OF 46 SI NGLE- FAM LY HOMES ON

APPROXI MATELY 40 LOTS. ASSUM NG AN AVERAGE OCCUPANCY COF 3.2 PERSONS PER
DVELLI NG THE PCPULATI ON OF THE COMMUNI TY | S APPROXI MATELY 147 PERSONS.

GECOLOGY: REG ONALLY, DELAWARE |S DI VI DED | NTO TWO PHYSI OGRAPHI C

PROVI NCES, THE PI EDMONT PROVI NCE I N THE NORTHERN PART OF THE STATE AND
THE COASTAL PLAI N PROVI NCE THROUGHQUT THE REMAI NI NG PART. THE NCR

M LLSBCRO SI TE LI ES WTHI N THE SOQUTHERN PORTI ON OF DELAWARE AND | S

W TH N THE COASTAL PLAI N PROVI NCE.

THE COLUMBI A GROUP ( PLEI STOCENE AGE) OVERLI ES OLDER SEDI MENTS THROUGHOUT
THE COASTAL PLAIN OF DELAWARE. TH' S GROUP |'S CONTI NENTAL IN ORIG N AND
CONSI STS PRI MARI LY CF TAN, BUFF, BROM, OR YELLOW FI NE TO COARSE SAND
AND GRAVEL WTH SOMVE SI LT- CLAY LENSES. BELOW THE PLEI STOCENE OR

PLI OCENE SEDI MENTS | S THE M OCENE SEDI MENTS.  THI'S SERI ES | NCLUDES SAND
AND GRAY SILTY CLAY WTH ABUNDANT SHELL MATERI AL.

HOMNEVER, | N THE AREA OF THE NCR M LLSBORO SI TE, THE M OCENE SANDS

DI RECTLY UNDERLI E THE PLEI STOCENE SANDS, MAKI NG STRATI GRAPHI C

DI FFERENTI ATI ON DI FFI CULT. THE CCOLUMBI A GROUP COVPRI SES A MAJCR

UNCONFI NED AQUI FER BENEATH THE SI TE. THE TH CKNESS OF THE SO CALLED
COLUMBI A AQUI FER IS DI FFI CULT TO DEFI NE BECAUSE, | N SOUTHERN DELAWARE,
THE SANDS OF THE COLUMBI A GROUP ARE HYDRAULI CALLY | NTERCONNECTED W TH
THE UNDERLYI NG M OCENE SANDS. AT THE SI TE, THE BOTTOM OF THE AQU FER | S



ESTI MATED TO BE ABOQUT 75-100 FEET BELOW GROUND SURFACE. CONTAM NATI ON
ABOVE DRI NKI NG WATER STANDARDS | N THE AQUI FER OCCURS PRI MARILY WTH N
THE UPPER 40 FEET OF THE SATURATED ZONE.

SAOLS: THE SO L AT THE NCR M LLSBCRO SI TE | S THE EVESBORO SERI ES

CONSI STI NG OF LOAMY SUBSTRATUM HAVI NG 0-2 PERCENT SLOPES. THE EVESBCRO
SERI ES HAS LON TO VERY LOWN MO STURE CAPACI TY. | T HAS RAPI D | NFI LTRATI ON
CAPACI TY, THUS ALLOW NG FCR LOW WATER ERCSI ON DAMACE.

HYDROLOGY: THE COLUMBI A GROUP FORMB A MAJOR UNCONFI NED AQUI FER
THROUGHOUT CENTRAL AND SOUTHERN DELAWARE AND | S THE MAI N SOURCE OF WATER
FOR DOMESTI C, MUNI Cl PAL, | NDUSTRI AL, AND | RRI GATI ON PURPCSES. THE
SATURATED TH CKNESS CAN RANGE FROM 25 TO 180 FEET. DEPTH TO WATER | S
USUALLY SHALLOW (LESS THAN 25 FEET BELOW GRCUND LEVEL). THE WATER TABLE
FLUCTUATES WTH THE AMOUNT CF PRECI PI TATI ON, THE EFFECTS OF THE GROW NG
VERSUS THE NON- GROW NG SEASON, AND W TH W THDRAWAL RATES. FROM ABQUT

M D- OCTCBER TO EARLY APRIL (THE NON- GROW NG SEASQN), GROUND WATER | S
RECHARGED BY PRECI PI TATI ON AFTER THE SUMVER SO L- MO STURE DEFI G T HAS
BEEN OVERCOME. VWHEN EVAPOTRANSPI RATI ON |'S OCCURRI NG (I N AREAS CF A
SHALLOW WATER TABLE) AND THERE 1S, GENERALLY, LI TTLE RECHARGE ON NG TO
THE DEFICIT OF SO L MJ STURE, WATER LEVELS DECLI NE. GROUND WATER FROM
THE COLUMBI A AQUI FER DI SCHARGES TO THE SVALL STREAMS DRAI NI NG THE
DELAWARE COASTAL PLAIN.

FI GURES HAVE BEEN PUBLI SHED FOR THE REG ONAL HYDRAULI C CHARACTERI STI CS
OF THE AQUI FER, | NCLUDI NG TRANSM SSI VI TY, HYDRAULI C CONDUCTI VI TY, AND
STORAGE CCEFFI CI ENTS. THOSE FI GURES WERE BASED ON PUMPI NG TESTS AND
RECONNAI SSANCE METHODS.  THE AVERAGE TRANSM SSIVITY OF THE COLUMBI A
DEPCSI TS |'S ABQUT 7,000 SQ FT. PER DAY I N CENTRAL AND SQUTHERN
DELAWARE. USI NG AN AVERAGE SATURATED THI CKNESS OF 75 FEET FOR THESE
AREAS, THE AVERAGE HYDRAULI C CONDUCTIVITY | S ABQUT 90 FEET PER DAY. THE
AVERAGE VALUE OF THE STORAGE CCEFFICIENT IS 0.14 WTH A RANGE FROM 0. 05
TO 0. 20.

SUBSURFACE FEATURES: THERE ARE SEVERAL UNDERGROUND STORAGE TANKS PRESENT
AT THE SITE, AS WELL AS CONCRETE LAGOONS (BASINS) WH CH EXTEND BELOW THE
GROUND SURFACE. THESE FEATURES ARE DI SCUSSED | N DETAI L UNDER SECTI ON 2. 0.

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

BEFORE 1965, THE SI TE CONSI STED OF UNDEVELOPED WOODLANDS AND SEPARATE
PARCELS OF THE SI TE WERE PRI VATELY OMED BY AYRES WH TE ENTERPRI SES,

INC. AND THE M LLSBORO | NDUSTRI AL DEVELOPMENT CORPCRATI ON. I'N 1965,
DENNI S M TCHELL | NDUSTRIES (DM ) ACQUI RED THE FORMER NCR PROPERTY AND
BEGAN DEVELOPMENT THAT SAME YEAR DM CONDUCTED MANUFACTURI NG
CPERATIONS ON THE SI TE UNTIL 1966. THE PRECI SE NATURE OF THE | NDUSTRI AL
OPERATION 1S NOT KNOW; HONEVER, FORVER DM EMPLOYEES HAVE STATED THAT
DM MNANUFACTURED SHOPPI NG CARTS, CHILDREN S CAR SEATS, AND STRCLLERS.

DM 'S I NDUSTRI AL ACTI VI TI ES | NCLUDED PLATI NG AND GENERATI NG AND STCRI NG
WASTE WATER SLUDGES | N AN ON- SI TE LAGOON.

NATI ONAL CASH REG STER COVMPANY PURCHASED THE PLANT AND PROPERTY I N 1967,
AND USED I T TO MANUFACTURE MECHANI CAL CASH REG STERS FROM 1967 TO 1975,
AND ELECTRONI C TERM NAL EQUI PMENT FROM 1975 TO 1980. THE NATI ONAL CASH
REG STER COVPANY CHANGED | TS CORPCRATE NAME TO NCR CORPCRATI ON ( NCR
CORP.) IN 1974. THE ACTI VI TI ES CONDUCTED FROM 1967 TO 1975 | NCLUDED
PLATI NG ENAVELI NG HEAT TREATMENT, SCLDERI NG PARTS AND SCREW
MANUFACTURE, AND PARTS ASSEMBLY. BEFCORE ASSEMBLY, A CHROME FI NI SH WAS
APPLI ED TO PARTS EXPCSED IN THE FI NAL PRODUCT. THE CHROM UM PLATI NG
HEAT TREATI NG ENAMELI NG AND ASSCCI ATED DEGREASI NG OPERATI ONS USED BY
NCR CORP., WERE THE PRI MARY SOURCES COF HAZARDOUS WASTES GENERATED BY THE
FACI LI TY.

THE FACI LI TY HAD A VAPCR DEGREASI NG UNI T CONTAI NED I N A CONCRETE SUWP
W TH N THE PLANT BU LDI NG WH CH WAS APPROXI MATELY SEVEN FEET DEEP BY



THREE FEET W DE BY EIGHT FEET LONG TCE WAS STORED | N AN ABOVE GRCUND
TANK QUTSI DE THE PLANT BUI LDI NG AND PI PED | NTO THE BU LDI NG FOCR USE I N
THE DEGREASI NG PROCESS. | N THE VAPCR DEGREASI NG PROCESS, TCE WAS HEATED
IN A TANK, AND PARTS WERE PLACED ABOVE THE TANK, CAUSI NG THE TCE VAPCR
TO CONDENSE ON THE COLDER PART SURFACES. THE CUTTING QL AND TCE

M XTURE WAS REMOVED FROM THE DEGREASI NG UNIT AND DI SPCSED OF ALONG W TH
OTHER WASTE CUTTING AL BY A LOCAL DI SPCSAL FIRM  THE DEGREASI NG UNI T
WAS SOLD AFTER PLATI NG ACTI VI TI ES WERE SHUT DOMAN, AND THE SUMP WAS
CLEANED, FILLED IN, AND COVERED W TH CONCRETE I N 1976. THESE SUMPS WERE
CLEANED OQUT ABQUT 10 TI MES A YEAR AND APPROXI MATELY 2, 000 GALLONS CF
WASTE O L WERE GENERATED EACH YEAR | T | S BELI EVED THAT THE GROUND
WATER CONTAM NATION AT THE SITE | S DUE TO SPI LLS DURI NG THE DELI VERY OF
TCE AND FROM | TS USE DURI NG PLANT OPERATI ONS.

I'N ADDI TI ON TO PLATI NG WASTES AND DEGREASI NG SCLVENTS, THE FACI LI TY
PRCDUCED A VAR ETY OF WASTE MATERIALS IN THE FORM OF A LS, GREASES, AND
PAI NT WASTES. SOVE OF THE WASTES WERE DRUMVED AND STORED ON- SI TE AND
VERE ROUTI NELY PI CKED UP AND DI SPCSED OF BY LI CENSED WASTE HAULERS.

NCR CORPCRATI ON USED SULFUR DI OXI DE GAS TO REDUCE HEXAVALENT CHROM UM
FROM | TS PLATI NG OPERATI ON.  SOLUBLE CHROM UM SULFATE WAS THEN TREATED
W TH CAUSTI C MATERI AL TO FORM | NSOLUBLE CHROM UM HYDROXI DE, WH CH WAS
DI SCHARGED TO THE WASTE TREATMENT BASINS.  THE ADDI TI ON OF CAUSTIC
MATERI AL ALSO SERVED TO ADJUST THE PH OF THE SOLUTI ON TO ACCEPTABLE
RANGES. AFTER TREATMENT, WASTES WERE DI RECTED TO THE ON-SI TE LAGOONS BY
GRAVITY. TWD LAGOONS WERE USED FOR SEDI MENTATI ON AND CLARI FI CATI ON
BEFORE DI SCHARGE TO | RON BRANCH. A THI RD LAGOON WAS USED FOR

DI SCHARG NG COOLI NG WATER  THESE LAGOONS WERE EACH APPROXI MATELY 50
FEET IN LENGTH BY 25 FEET ACROSS AND 4 FEET DEEP. EACH BASIN HAD A
CAPACI TY OF APPROXI MATELY 30, 000 GALLONS (FI GURE 3).

IN 1974, NCR CORPORATI ON APPLI ED FOR AND RECEI VED A NATI ONAL POLLUTANT
DI SCHARGE ELI M NATI ON SYSTEM ( NPDES) PERM T FROM THE DEPARTMENT OF
NATURAL RESOURCES AND ENVI RONVENTAL CONTROL (DNREC) TO DI SCHARGE
SUPERNATANT FROM THE PLATI NG PROCESS AND THE COCLI NG WATER TO THE | RON
BRANCH, THE PERM T STI PULATED A MAXI MUM DI SCHARGE RATE OF 100, 000
GALLONS PER DAY W TH MAXI MUM DAI LY CONCENTRATI ONS OF TOTAL CHROM UM AND
HEXAVALENT CHROM UM | N THE EFFLUENT OF 0.6 AND 0.06 M3 L, RESPECTI VELY.
WHEN THE PROPERTY WAS SOLD I N 1981, MATERI ALS I N THE LAGOONS (BASINS),

I NCLUDI NG LI QUI DS, WERE REMOVED FROM THE S| TE UNDER MANI FEST BY A WASTE
DI SPOSAL FI RM | N ACOORDANCE W TH RESOURCE CONSERVATI ON AND RECOVERY ACT
(RCRA) REGULATI ONS.

NCR CORPCRATI ON DI SPOSED OF WASTE SLUDGE ON | TS PROPERTY IN A PIT
LOCATED ALONG THE EASTERN PROPERTY BOUNDARY (FI GURE 3). THE WASTE
SLUDGES DI SPCSED OF | N THE NOW CLOSED PI T WERE KNOMN TO CONTAI N CHROM UM
AS VELL AS OTHER CHEM CALS ASSOCI ATED W TH PLATI NG PROCESSES. THESE
WASTE SLUDGES WERE SAMPLED DURI NG THE RCRA CLOSURE AND WERE FOUND TO
CONTAIN CHROM UM  FOR A PERIGD OF TIME, NCR CORP. DI SPCSED OF I TS
WASTE SLUDGES | N THE CONCRETE LAGOONS. SLUDGES WERE REMOVED FROM THE
NCR CORP.' S CONCRETE LAGOONS | NFREQUENTLY ( EVERY TWD TO THREE YEARS) AND
VWERE Pl CKED UP AND TRANSPORTED CFF- SI TE FOR DI SPCSAL. THESE SLUDGES AND
OTHER WASTES, APPROXI MATELY 315 CU YDS, WERE EXCAVATED AND DI SPOSED OF
OFF- SI TE UNDER MANI FEST DURI NG THE RCRA CLOSURE OF THE FACILITY IN
SEPTEMBER 1981.

I NVESTI GATI ONS WERE CONDUCTED | N 1981 AND 1982 BY NCR CORP. UNDER THE
DI RECTI ON OF DNREC TO CHARACTERI ZE CHROM UM CONTAM NATI ON I N SO LS AND
GROUND WATER. NO OTHER METALS OR COVPOUNDS WERE DETECTED IN SO L OR
GROUND WATER SAMPLES AT LEVELS OF CONCERN. I N MAY 1983, DNREC REQUESTED
NCR CORPCRATI ON TO | NVESTI GATE | NTO THE POTENTI AL PRESENCE OF VCOLATI LE
ORGANI C COMPOUNDS (VOC' S).  WHEN THE PRESENCE OF TCE | N GROUND WATER WAS
ESTABLI SHED, ADDI TI ONAL STUDI ES VWERE CONDUCTED TO CHARACTERI ZE THE
CONTAM NANT PLUME AND TO ATTEMPT TO LOCATE THE SCURCE OF THE

CONTAM NATION. I N ADDI TION TO TCE, 1, 1- Dl CHLORCETHANE( DCA) ,

TRANS- 1, 2- Dl CHLORCETHYLENE, CHLORCFCRM 1, 2- DI CHLORCETHANE,

1,1, 1- TRI CHLORCETHANE (TCA), CARBON TETRACHLCRI DE,



1,1, 2- TRI CHLOROMVETHANE, 1, 1, 2, 2- TETRACHLORCETHANE, AND
TETRACHLORCETHYLENE (PCE) WERE DETECTED | N GROUND WATER SAMPLES.

I'N 1985, ADDI TI ONAL BACKHOE EXCAVATI ONS WERE CONDUCTED | N THE AREA AT
THE NORTHEAST CORNER OF THE BU LDING THI S AREA HAD THE H GHEST
CONCENTRATI ONS COF TCE I N GROUND WATER (FI GURE 4). HOWEVER, DESPI TE
EXTENSI VE EXAM NATI ON, NO NONAQUECUS- PHASE TCE WAS DI SCOVERED, AND NO
SOURCE WAS ESTABLI SHED. A THOROUGH EXAM NATI ON OF THE LOCATI ON OF ALL
THE POTENTI AL SOURCES OF HAZARDQUS MATERI ALS WAS CONDUCTED. THI' S

EXAM NATI ON OF POTENTI AL SOURCES | NCLUDED FOUR EXI STI NG UNDERGROUND
STORAGE TANKS WH CH WERE PART OF THE NCR PROPERTY AND ARE STI LL PRESENT
AT THE SI TE.

* UNDERGROUND CUTTING O L TANK - TWD TANKS WERE USED TO HOLD
WASTE CUTTING O L. EACH TANK HAD A CAPACI TY CF 2000 GALLONS.
THESE TANKS WERE EMPTI ED I N 1981 AND ARE NOT | N USE;

* UNDERGROUND FUEL O L TANK - THI'S TANK WAS USED TO STORE NO. 2
FUEL O L WH CH WAS USED TO FIRE THE FACILITY BO LER NCR
REPORTED THAT TH S TANK WAS ONCE ACCI DENTALLY FI LLED WTH TCE.
A RESIDUE CF O L AND WASTE REMAINS.  THI S RESI DUE WAS SAMPLED
I'N 1985 AND FOUND TO CONTAI N LON CONCENTRATI ONS OF TCE AND
TETRACHLORCETHYLENE ( PCE) ;

* UNDERGROUND GASCLI NE TANK - THI'S TANK WAS USED AT A PUWPI NG
STATI ON FOR PLANT VEHI CLES. TH' S TANK IS STILL PRESENT, BUT IS
NOT I N USE.

THE EXI STI NG UNDERGROUND STCORAGE TANKS DI D NOT APPEAR TO BE THE SOURCE
COF THE GROUND WATER CONTAM NATI ON AT THE SITE. THESE TANKS WERE USED TO
STORE PETROLEUM PRODUCTS WHI CH ARE CLASSI FI ED AS HAZARDOUS SUBSTANCES
UNDER THE NEWLY PROMULGATED | NTERI M REGULATI ONS GOVERNI NG HAZARDOUS
SUBSTANCE CLEANUP | N THE STATE OF DELAWARE. EPA DCES NOT HAVE REASON TO
BELI EVE THAT THESE TANKS ARE CONTRI BUTI NG TO THE CURRENT REASON FCR

TAKI NG REMEDI AL ACTI ON.  HOMNEVER, DNREC HAS | NDI CATED THE EXI STENCE OF
THESE TANKS | S A VI OLATI ON OF DELAWARE REGULATI ONS GOVERNI NG UNDERGROUND
STORAGE TANK SYSTEMS (7 DELAWARE C. CH. 60), SINCE THEY HAVE BEEN EMPTY
AND NOT IN USE FCR OVER A YEAR

UNDER THE PROVI SIONS OF CERCLA, THE SI TE WAS PLACED ON THE NATI ONAL
PRIORITIES LI ST (NPL) IN JULY, 1987, WTH A HAZARD RANKI NG SCORE COF
38.21. THE REGULATI ONS ENACTED PURSUANT TO CERCLA REQUI RE THAT A
REMVEDI AL | NVESTI GATI QN FEASI BI LI TY STUDY (RI/FS) AND A BASELI NE RI SK
ASSESSMENT BE CONDUCTED AT EACH NPL SITE. THE PURPOSE OF THE R IS TO
CHARACTERI ZE CONDI TI ONS AT THE SITE. THE SUBSEQUENT FS THEN DEVELCPS,
SCREENS, AND ANALYZES A SERI ES OF REMEDI AL ALTERNATI VES FOR ADDRESSI NG
CONTAM NATI ON AT THE SI TE.

I'N MARCH 1988, NCR CORP. ENTERED I NTO A CONSENT ORDER, TO WH CH EPA WAS

NOT A PARTY, WTH THE DNREC TO CONDUCT A REMEDI AL

| NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) AND TO | MPLEMENT | NI TI AL

RESPONSE MEASURES (I RM AT THE SITE. THE OBJECTI VE OF THE | RM WAS TO

PREVENT CONTI NUI NG M GRATION OF A PLUME OF TCE I N THE GROUND WVATER  NCR

CORP. INSTALLED A GROUND WATER RECOVERY WELL AND AN AIR STRIPPER I N

JUNE AND JULY 1988 AS AN |RM THE RECOVERY WELL AND THE Al R STRI PPER

ARE STILL I N OPERATION. THE RI/FS WAS | NI TI ATED I N 1988 AND COWPLETED | N 1991.

#HCP
3.0 H GHLI GHTS OF COMMUNI TY PARTI Cl PATI ON

I N ACCORDANCE W TH SECTI ONS 113 AND 117 OF CERCLA, 42 USC SS 9613 AND
9617, THE RI/FS REPORT AND THE PROPCSED PLAN ALONG W TH THE REMAI NDER OF
THE ADM NI STRATI VE RECORD FI LE FOR THE NCR M LLSBCRO SI TE WERE RELEASED
TO THE PUBLI C FOR COMMVENT FCR A 30 DAY PERI OD BEG NNI NG ON MAY 24, 1991
AND ENDI NG ON JUNE 25, 1991. THESE TWO DOCUVMENTS WERE MADE AVAI LABLE TO
THE PUBLI C I N THE ADM NI STRATI VE RECORD FI LE, COPIES CF WH CH ARE



MAI NTAI NED AT THE EPA DOCKET ROOM IN REG ON I11"S PH LADELPH A CFFI CE;
THE DNREC OFFI CE | N NEW CASTLE, DE; AND AT THE TOM OFFI CE BUI LDING I N
M LLSBORO TOMNSH P.  THE NOTI CE OF AVAI LABI LI TY FOR THESE TWD DOCUMENTS
WAS PUBLI SHED | N THE DELAWARE STATE NEWS AND THE NEWS JOURNAL ON NAY 24,
1991. IN ADDITION, A PUBLIC MEETI NG WAS HELD ON JUNE 20, 1991. AT TH'S
MEETI NG REPRESENTATI VES FROM THE EPA AND DNREC ANSWERED QUESTI ONS ABQUT
CONDI TIONS AT THE SI TE AND THE REMEDI AL ALTERNATI VES UNDER

CONSI DERATI ON. A RESPONSE TO THE COMVENTS RECEI VED DURI NG TH' S PERI CD
I'S INCLUDED | N THE RESPONSI VENESS SUMVARY, WHICH IS PART OF THI S RCD.

TH' S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDI AL ACTI ON FOR THE NCR
CORPORATI ON (M LLSBORO PLANT) SITE IN M LLSBORO, DELAWARE, CHOSEN IN
ACCCRDANCE W TH CERCLA AS AMENDED BY SARA AND TO THE EXTENT PRACTI CABLE,
THE NATI ONAL O L AND HAZARDQUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN
(NCP). THE DECISION FOR TH' S SITE IS BASED ON THE ADM NI STRATI VE RECORD
FI LE PLACED | N THE ABOVE MENTI ONED LOCATI ONS.

#SRRA
4.0 SCOPE AND ROLE OF REMEDI AL ACTI ON

THE RECORD OF DECI SI ON (ROD) ADDRESSES THE GROUND WATER CONTAM NATI ON | N
THE AQUI FERS UNDERLYI NG THE SITE. THE REMED AL ACTI ON OBJECTI VES ARE TO
PREVENT EXPCSURE TO THE CONTAM NATED GROUND WATER AT THE SITE, TO
RESTORE THE GROUND WATER TO | TS BENEFI Gl AL USE, AND TO ENSURE

PROTECTI VENESS OF HUVAN HEALTH AND THE ENVI RONVENT FROM THE DI SCHARCGE OF
GROUND WATER | NTO THE | RON BRANCH.  THERE IS NO PRI NCI PAL THREAT AT THI S
SITE. GROUNDWATER CONTAM NATI ON | S NOT CONSI DERED TO BE A PRI NCl PAL
THREAT, HOWNEVER, I T IS AN EXPECTATI ON THAT GROUND WATER W LL BE

REMEDI ATED TO | TS BENEFI CI AL USE, WHI CH AT TH' S SI TE | NCLUDES I TS USE AS
A SOURCE COF POTABLE WATER

#SSC
5.0 SUMVARY CF SI TE CHARACTERI STI CS

NCR CORP. CONDUCTED THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (R /FS)
AND RI SK ASSESSMENT (RA) FOR THE SITE. THE R CHARACTER ZED THE NATURE
AND EXTENT OF THE CONTAM NATI ON PRESENT AT THE SITE; THE RA EVALUATED
THE R SK TO PUBLI C HEALTH AND THE ENVI RONVENT BY BOTH CURRENT AND FUTURE
EXPOSURE TO SI TE CONTAM NANTS.

THE R | NCLUDED GROUND WATER, SO L, SURFACE WATER AND SEDI MENT SAMPLI NG
THE R REVEALED LEVELS OF TCE AND CHROM UM I N THE GROUND WATER AT THE
SI TE ABOVE THE NAXI MUM CONTAM NANT LEVELS (MCLS). THE ML FOR TCE IS 5
PARTS PER BILLION (PPB), AND THE MOL FOR CHROM UM | S 100 PPB. THE
FOLLOW NG LEVELS, | NDI CATED | N PARENTHESI S, REPRESENT NAXI MUM LEVELS OF
CONTAM NANT DETECTED DURI NG THE RI/FS AND QUARTERLY MONI TORING  THE

H GHEST LEVELS OF TCE (490,000 PPB) WERE DETECTED I N WELLS BEHI ND THE
NORTHEAST CORNER OF THE PLANT BU LDING TH S AREA | S CONSI DERED TO BE
THE SOURCE AREA. LEVELS OF TCE (3,000 PPB) WERE ALSO DETECTED I N WELLS
LOCATED EAST OF THE SITE IN THE PARCEL COF AGRI CULTURAL LAND AND JUST
VEST OF THE | RON BRANCH STREAM  LEVELS OF TCE ABOVE MCLS HAVE NOT BEEN
DETECTED | N RESI DENTI AL WELLS EAST OF THE | RON BRANCH. LEVELS COF
CHROM UM | N GROUND WATER (533 PPB) WERE LIM TED TO THE VI NITY OF THE
FORMER PLATI NG SLUDGE DI SPOSAL AREA. LEVELS OF TCE (63,000 PPB) AND
CHROM UM (205, 000 PPB) WERE DETECTED | N SUBSURFACE SO LS NORTHEAST COF
THE FORMER NCR PROCESSI NG PLANT.

SAVPLI NG OF THE | RON BRANCH STREAM CONDUCTED DURI NG THE RI REVEALED THE
FOLLOW NG MAXI MUM LEVELS OF CONTAM NANTS | N SURFACE WATER TCE (70 PPB);
ACETONE (20 PPB); TOTAL CHROM UM (LT 5.0 PPB); HEXAVALENT CHROM UM (57
PPB); AND I N SEDI MENTS: TCE (7 PPB); TOTAL CHROM UM (37,000 PPB);
HEXAVALENT CHROM UM (15, 000 PPB); LEAD (20,000 PPB); AND ZI NC (50, 000 PPB).

THE EXTENT OF TCE CONTAM NATI ON I N THE UPPER PORTI ON OF THE AQUI FER WAS
DELI NEATED BASED ON THE DI STRI BUTI ON CF TCE DETECTED I N THE
ON-SI TE MONI TORI NG WELLS. THE PLUME EXTENDS DOMNGRADI ENT FROM THE



PRI MARY SCQURCE AREA ADJACENT TO THE BUI LDI NG ENTERI NG | RON BRANCH ALONG
AN APPROXI MATELY 900 - 1,000 FOOT SEGVENT (FlI GURE 4). EXCEPT FOR

MONI TORI NG VELL 11B, THE "B" AND "C' WELLS CONTAI NED CONCENTRATI ONS
LESS THAN 5.0 UG L TCE. THE MAXI MUM CONCENTRATI ON OF TCE | N MONI TORI NG
WELL 11B WAS 34.0 UG L. THE "B" AND "C' WELLS ARE SCREENED AT DEEPER

I NTERVALS BELOW THE SURFACE THAN "A" WELLS (SEE FIGURE 5 FOR WELL
LOCATION). {THUS THE MAJORI TY OF TCE CONTAM NATION IS STILL FOUND I N
THE WATER TABLE FROM THE SURFACE DOMWARD TO THE TOP OF THE "B" WELL
SCREENS ( APPROXI MATELY 50 FEET BELOW GRADE OR 35 FEET OF SATURATED

TH CKNESS) .} AS CALCULATED IN THE RI, THE ESTI MATED VOLUME OF THE

AQUI FER CONTAM NATED W TH TCE AT LEVELS RANG NG FROM 25 TO 290, 000 UG L
IS APPROXI MATELY 8, 977, 500 CUBI C FEET.

THE R FOUND THAT THE PRI MARY SOURCE OF TCE CONTAM NATI ON AT THE SITE
WAS | NTROCDUCED | NTO THE ENVI RONVENT ElI THER BY SURFACE SPI LLS OR BY LEAKS
I NTO SUBSURFACE SO L IN OR AROUND THE VICINITY OF THE BU LDl NG AND THE
ABOVE GROUND TCE TANK. TCE IS A PRCBABLE HUVAN CARCI NOGEN. CHROM UM
WAS | NTRODUCED | NTO THE ENVI RONMENT AS A COMVBI NATI ON OF TRI VALENT AND
HEXAVALENT STATES ElI THER ONTO THE SO L SURFACE OR | NTO SUBSURFACE SO L
IN THE VI N TY OF THE NOW EXCAVATED PI T | NTO WH CH PLATI NG TANK SLUDGE
WAS PLACED. CHROM UM IS CONSI DERED TO BE A HUVAN CARCI NOGEN BY THE

I NHALATI ON ROQUTE.

ALTHOUGH THERE ARE DI SCONTI NUI TI ES | N THE CONCENTRATI ON PRCFI LE OF TCE

I N GROUND WATER, THE OVERALL OBSERVATI ONS | NDI CATE AN ELONGATED PLUME
EXTENDI NG TO | RON BRANCH.  THERE IS NO EVI DENCE OF DOANWARD M GRATI ON COF
A DENSE NONAQUEQUS PHASE LI QUI D (DNAPL). THE GROUND WATER PLUME | S

I NDI CATI VE OF DI SSOLVED TRANSPORT RATHER THAN A DNAPL.

#SSR
6.0 SUWARY CF SI TE RI SKS

I . EXPOSURE ASSESSMENT SUMVARY:

THE PURPOCSE OF THE RI SK ASSESSMENT PERFORMED FOR THE NCR M LLSBCRO SI TE
WAS TO ASSESS THE POTENTI AL HUVAN HEALTH RI SKS THAT MAY RESULT FRCM
EXPOSURE TO RELEASES AT THE SI TE | N THE ABSENCE OF REMEDI ATI ON.

IN ORDER TO ESTI MATE THE HUVAN HEALTH RI SK FROM THE CONTAM NANTS CF
CONCERN, AN EXPOSURE PATHWAY ANALYSI S WAS PERFCRMED. AN EXPOSURE
PATHWAY HAS FOUR NECESSARY ELEMENTS: 1) A SOURCE AND MECHANI SM OF

CHEM CAL RELEASE; 2) AN ENVI RONMENTAL TRANSPORT MEDI UM 3) A HUVAN OR
ENVI RONVENTAL EXPOSURE PO NT, AND; 4) A FEASI BLE HUVAN CR ENVI RONMENTAL
EXPOSURE RQUTE AT THE PO NT OF EXPOSURE. THE POTENTI AL FOR ESTABLI SH NG
A COVPLETE EXPOSURE PATHWAY FOR THE FOLLOW NG MEDI A WAS EVALUATED FOR
THE NCR M LLSBORO SITE: GROUND WATER, SO L, SURFACE WATER AND SEDI MENT
CF | RON BRANCH, AND AIR

THE EXPOSURE ASSESSMENT FOR THE EVALUATI ON OF POTENTI AL RI SKS TO THE
ENVI RONMVENT DI FFERS FROM THE HUVAN HEALTH Rl SK APPROACH AND W LL BE
ADDRESSED SEPARATELY IN SECTION 6.0 |11 B.

A. CONTAM NANTS OF CONCERN AND THE ASSOCI ATED MEDI A:

I NDI CATOR CHEM CALS (I.E., CHEM CALS CBSERVED AT THE SI TE WH CH ARE MOST
LI KELY TO PCSE A THREAT TO PUBLI C HEALTH AND THE ENVI RONMVENT), AND THE
MEDI A THEY APPLY TO FOR THE NCR M LLSBORO SI TE ARE SUMVARI ZED BELOW

SURFACE WATER TRl HALOVETHANES ( CHLORCFORM BROMODI CHLOROMETHANE,
BROMOFORM  AND DI BROMOCHLCOROMETHANE) ; TRANS- 1, 2- DCE TRI CHLORCETHYLENE ( TCE)

STREAM SEDI MENTS:

TCE
CHROM UM



SA LS.

TCE
CHROM UM

GROUND WATER:

TRANS- 1, 2- DI CHLORCETHYLENE ( TRANS- 2, 1- DCE)
CHLOROFCRM

TETRACHLORCETHYLENE ( PCE)

TCE

CHROM UM

AR
VOLATI LE ORGANI C COVPOUNDS (VOCS) PRI MARILY TCE
B. EXPCSURE PATHWAYS:

EXPOSURE PATHWAYS WERE EVALUATED FOR TWD SCENARI OGS, CURRENT AND FUTURE
USE. THE CURRENT- USE SCENARI O CONSI DERED THE EXI STI NG LAND- USE PATTERNS
CF THE AREA AND EVALUATED THE COVPLETENESS OF POTENTI AL EXPOSURE
PATHWAYS BASED ON THE CURRENT LAND USE | NFORVATI ON.  FCOR THE FUTURE USE
SCENARI O, THE EXPCSURE PATHWAYS WERE ALTERED TO REFLECT THE EFFECTS CF
POSSI BLE FUTURE LAND USE PATTERNS.

TABLES 1 AND 2 SUMVARI ZE THE CURRENT- USE AND FUTURE- USE PATHWAYS, RESPECTI VELY.

FOR THE CURRENT- USE SCENARI O THE | NGESTI ON CF FI SH FROM | RON BRANCH WAS
THE ONLY EXPCSURE PATHWAY DETERM NED TO BE A COVPLETE PATHWAY.

COVPLETE PATHWAYS UNDER THE FUTURE- USE SCENARI O WERE | NGESTI ON OF GRCUND
WATER AND | NHALATI ON OF VAPCRS FROM THE USE OF CONTAM NATED GROUND
WATER; | NGESTI ON OF FI SH FROM | RON BRANCH, AND DI RECT CONTACT W TH
CONTAM NATED SOl L.

SI NCE THE BASELI NE RI SK ASSESSMENT | S PERFORMED TO SI MULATE RI SKS | F NO
REMEDI ATI ON VERE TO OCCUR  EVALUATI ON OF THE Al R PATHWAY WAS CONSI DERED
I NCOWPLETE SI NCE IN THE ABSENCE OF THE AIR STRIPPER, WHICH | S ONE
COVPONENT CF THE | RM RELEASE OF CONTAM NANTS OF CONCERN | N GROUND WATER
TO AR WOULD BE NEGLI G BLE AND NOT CONSI DERED A SI GNI FI CANT PATHWAY.
HONEVER, | N EVALUATI NG THE AIR STRI PPER AS A PCSSI BLE MEANS CF

REMEDI ATI ON, | T HAS BEEN | NDI CATED THAT EM SSI ONS TO AIR AS A RESULT CF
Al'R STRI PPI NG COULD PCSE A POTENTI AL THREAT FOR HUVAN HEALTH AND THE
ENVI RONMENT.  AS A RESULT, FURTHER MCDELI NG TO EVALUATE THE POTENTI AL

R SK DUE TO LONG TERM EXPOSURE TO CONTAM NANTS OF CONCERN THROUGH Al R
EM SSI ON W LL BE PERFORMED DURI NG REMEDI AL DESI G\

C. EXPCSURE PO NT CONCENTRATI ON AND POTENTI ALLY EXPOSED PCPULATI ONS:

FOR EACH COVPLETE EXPCSURE SCENARI O QUANTI TATI VE ESTI MATES OF CHEM CAL
I NTAKES BY THEORETI CALLY EXPOSED | NDI VI DUALS ARE ESTI MATED FOR EACH
CHEM CAL OF CONCERN. FACTORS THAT ARE CONSI DERED | N ESTI MATI NG
EXPOSURES | NCLUDE CHEM CAL CONCENTRATI ONS | N THE ENVI RONMVENTAL MEDI A CF
CONCERN (E. G SO L AND WATER); CHARACTER STI CS OF THE PCPULATI ON
POTENTI ALLY AFFECTED BY EXPOCSURE (E. G AGE, BODY WEI GHT); THE PERCENTACE
CF A CHEM CAL ABSORBED | NTO THE BODY BY A PARTI CULAR EXPOSURE ROUTE

(E. G DERVAL ABSCRPTI ON, | NHALATI ON); AND EXPOSURE CONDI TI ONS SUCH AS
THE FREQUENCY AND DURATI ON OF EXPCSURE. THE EXPOSURE ESTI MATES FOR THE
NCR M LLSBCRO SI TE WERE DEVELOPED ON THE BASI S OF AVAI LABLE

ENVI RONVENTAL DATA AND CONSERVATI VE EXPCSURE ASSUMPTI ONS TO REPRESENT
REASONABLE UPPERBOUND EXPCSURE CONDI TIONS.  TH' S APPROACH MAKES I T

UNLI KELY THAT ACTUAL EXPOSURES WOULD EXCEED THE ESTI MATED EXPOSURES.

THE FOLLON NG SECTI ON SUMVARI ZES THE ASSUMPTI ONS USED TO ESTI MATE
POTENTI AL EXPOSURE PO NT CONCENTRATI ONS AND CHRONI C DAI LY | NTAKE (CDI)
VALUES FOR THE CHEM CALS OF CONCERN FOR EACH EXPOCSURE PATHWAY UNDER THE
CURRENT- USE AND FUTURE- USE SCENARI CS.



1. I NGESTION OF FI SH FROM | RON BRANCH:

THE CONCENTRATI ON OF CONTAM NANTS I'N FI SH Tl SSUE WAS ESTI MATED BY

MULTI PLYI NG PUBLI SHED Bl OCONCENTRATI ON FACTORS BY THE NMAXI MUM
CONCENTRATI ON OF EACH CHEM CAL CF CONCERN | N SURFACE WATER ~ MAXI MM
CONCENTRATI ONS | N SURFACE WATER WERE USED TO SCREEN THE UPPER BOUND RI SK
FOR TH S PATHWAY.

FUTURE SURFACE WATER CONCENTRATIONS IN THE VIC NITY OF THE NCR M LLSBCRO
SI TE ARE UNLI KELY TO SI GNI FI CANTLY EXCEED THE RECENTLY MEASURED
CONCENTRATI ONS;  THEREFORE, THE CURRENT AND FUTURE- USE EXPOSURE PO NT
CONCENTRATI ONS USED | N THE RI SK ASSESSMENT ARE THE SAME

UNDER THI' S EXPOSURE SCENARI O | T WAS ALSO ASSUVMED THAT AN EXPCSED ADULT
CATCHES AND EATS 6.5 GRAVMB OF FI SH EACH DAY FOR A LI FETIME CF 70 YEARS.
TABLE 3 PRESENTS THE UPPERBOUND (WORST CASE) ESTI MATES FOR CHRONI C DAI LY
I NTAKES (CDI) FOR EACH OF THE CONTAM NANTS OF CONCERN, |N ADDI TION TO
THE MAXI MUM SURFACE WATER CONCENTRATI ONS AND FI SH Bl OCONCENTRATI ON
FACTORS USED TO CALCULATE THE CDI S.

2. DIRECT CONTACT WTH SA LS:

FOR PURPCSES OF THE RI SK ASSESSMENT I T IS ASSUMED THAT FUTURE
DEVELCPMENT OF THE NCR M LLSBCRO SI TE FOR COMVERCI AL OR RESI DENTI AL USE
COULD RESULT I N ON-SI TE CONSTRUCTI ON ON, OR RESI DENTS OCCUPYI NG, THE PROPERTY.

SO L CONTAM NATI ON AT THE SI TE | S LOCALI ZED AND WAS DETECTED ONLY | N
SUBSURFACE SO LS. THEREFCORE ONLY PCSI Tl VE SAMPLE RESULTS WERE USED TO
CALCULATE THE ARI THVETI C MEAN CONCENTRATI ON TO BE USED AS THE EXPOSURE
PO NT CONCENTRATI ON.  SI NCE AREAS OF LOCALI ZED CONTAM NATI ON VEERE USED
TO CHARACTERI ZE CONDI TIONS AT THE ENTIRE SITE I T IS UNLI KELY THAT HEALTH
RI SKS W LL BE UNDERESTI MATED FOR THI S EXPOSURE PATHWAY.

THE PRI MARY ROUTES OF EXPOSURE ASSCCI ATED W TH DI RECT CONTACT ARE
I NCI DENTAL | NGESTI ON OF SMALL QUANTI TIES OF SO LS BY CASUAL HAND TO
MOUTH ACTI VI TY AND DERVAL ABSORPTI ON CF CONTAM NANTS I N SO L.

UNDER THE RESI DENTI AL SCENARI O, RESI DENTS MAY BE EXPOSED TO CONTAM NATED
SO LS THROUGH YARD WORK, PLAY, AND GARDENI NG  BECAUSE AN EXPOSURE
DURATI ON OF 70 YEARS | S ASSUMED, | NTAKE ESTI MATES FOR THE HYPOTHETI CAL
RESI DENT ARE BASED ON 6 YEARS OF EXPOSURE AT AN | NGESTI ON RATE COF 200
MZ DAY FOR EXPCSURE DURATI ON CF 200 DAYS PER YEAR (FOR CHI LDREN ACE 6
AND LESS) AND 64 YEARS OF EXPOSURE AT 100 ME DAY FOR AN EXPOSURE
FREQUENCY COF 100 DAYS PER YEAR (FOR PERSONS OLDER THAN 6 YEARS OF AGE).

THE WORKER EXPOSURE TO SI TE CONTAM NANTS ASSUMES AN EXPOSURE DURATI ON OF
30 YEARS AT AN | NGESTI ON RATE OF 100 MJ DAY FOR AN EXPOSURE FREQUENCY OF
260 DAYS PER YEAR

THE CHRONI C DAI LY | NTAKE (CDI) VALUES FOR RESI DENTS AND WORKERS EXPOSED
TO CHEM CALS BY | NCI DENTAL | NGESTION OF SO L ARE SHOMWN I N TABLE 4.

FOR THE DERVAL ABSORPTI ON ROUTE TCE IS THE ONLY CONTAM NANT COF CONCERN
SI NCE DERVAL ABSORPTI ON CF | NORGANICS | S ASSUMED TO BE NEGLI G BLE.

FOR THE RESI DENTI AL EXPCSURE | T | S ASSUMED THAT THE TOTAL EXPOSED BODY
SURFACE AREA |'S 2,810 SQ CM AND THE EXPCSURE FREQUENCY |'S 200 DAYS PER
YEAR ( FOR A CHILD UP TO AGE 6 YEARS) AND 1,980 SQ CM FOR A FREQUENCY
OF 100 DAYS PER YEAR (FOR AGES OLDER THAN 6 YEARS) FOR A PER OD OF 64 YEARS.

THE POTENTI AL ABSORBED DOSES OF TCE | NCURRED BY RESI DENTS AND WORKERS BY

THE DERVAL ABSORPTI ON ROUTE OF EXPCSURE ARE PRESENTED IN TABLE 5. TABLE

6 PRESENTS TOTAL | NTAKE BY DI RECT CONTACT W TH CONTAM NATED SQ L,

CONSI DERI NG BOTH | NCI DENTAL | NGESTI ON AND DERMAL ABSCORPTI ON ROUTES COF EXPOSURE.

ADDI TI ONAL SO L SAMPLI NG WAS PERFCRVED AS A RESULT OF SO L GAS ANALYSI S
REVEALI NG LEVELS OF CONCERN OF VOCS. THE RESULTS OF THI S | NVESTI GATI ON



WERE FULLY DOCUVENTED | N THE SUPPLEMENTAL SO L | NVESTI GATI ON REPORT

WH CH |'S AN APPENDI X TO THE Rl REPORT | N THE ADM NI STRATI VE RECCRD FI LE.
THE SUPPLEMENTAL | NVESTI GATI ON OCCURRED AFTER PREPARATI ON OF THE RI SK
ASSESSMENT AND REVEALED TCE (63 MF KG AND TOTAL CHROM UM (205 MF KG)
VALUES GREATER THAN THOSE PREVI QUSLY DETECTED AND USED | N THE RI SK
ASSESSMENT.  THEREFORE, AN ADDI TI ONAL FUTURE RESI DENTI AL EXPCSURE WAS
CALCULATED US| NG THESE MAXI MUM CONTAM NANT VALUES. ONLY CALCULATI ONS
BASED ON THE RESI DENTI AL USE SCENARI O WERE PERFORMED SINCE I T IS A MORE
CONSERVATI VE ESTI MATE OF THE POTENTI AL R SKS THAN THE WORKER USE
SCENARI O THE SAME ASSUVPTI ONS PREVI QUSLY STATED WERE ALSO APPLI ED TO
ESTI MATI NG THE RI SKS DUE TO DI RECT CONTACT W TH SO LS AT TH' S LEVEL OF
CONTAM NATI ON ( TABLE 7).

3. USE OF GROUND WATER AS A POTABLE WATER SUPPLY:

THERE ARE EXI STI NG GROUND WATER WELLS USED FOR DOMESTI C WATER SUPPLY | N
THE VIO NTY OF THE NCR M LLSBCRO SI TE. THESE WELLS ARE LOCATED
DOMGRADI ENT OF THE FACILITY ON THE EAST SI DE OF | RON BRANCH.  SHALLOW
GROUND WATER GENERALLY DI SCHARGES TO | RON BRANCH. | RON BRANCH APPEARS
TO BE ACTI NG AS A HYDRAULI C BARRI ER SI NCE LEVELS OF CONTAM NANTS ABOVE
MCLS HAVE NOT BEEN DETECTED | N THESE DOVESTI C WELLS, THEREFORE THE
GROUND WATER PATHWAY | S NOT CONSI DERED A COVPLETE PATHWAY UNDER THE
CURRENT- USE SCENARI O HOWEVER, I T IS PLAUSI BLE THAT IN THE FUTURE WELLS
COULD BE CONSTRUCTED ON SI TE OR NEARBY OFF-SITE. THE FUTURE- USE

SCENARI O CONSI DERED THE PGSSI BLE FUTURE | NGESTI ON OF, AND | NHALATI ON CF,
VOCS FROM CONTAM NATED GROUND WATER

EXPOSURE ESTI MATES FOR PATHWAYS RELATED TO GROUND WATER USE WERE BASED
ON CONCENTRATI ON RANGES. THE UPPER AND LOAER BOUND CONCENTRATI ONS OF
THE RANGE ARE REPRESENTED BY THE AR THVETI C AND GEQVETRI C MEANS,
RESPECTI VELY. BOTH MEANS WERE DEVELCOPED USI NG MONI TCRI NG DATA FCOR
SHALLOWN ON-SI TE WELLS AND VELL PO NTS ONLY, WH CH CONSI STENTLY HAD

H GHER LEVELS OF CONTAM NATI ON THAN THE | NTERVEDI ATE AND DEEP VELLS.
VELLS FOR WH CH CONTAM NATI ON WAS NOT DETECTABLE WERE | NCLUDED I N THE
CALCULATI ON OF MEANS BY ASSUM NG THAT A @ VEN COVPOUND WAS PRESENT AT A
CONCENTRATI ON OF ONE- HALF THE ANALYTI CAL DETECTION LIMT.

THE H GHEST CONCENTRATI ONS CF GROUND WATER CONTAM NANTS APPEAR TO BE
LOCALI ZED IN A FEWWELLS NEAR THE NORTHEAST CORNER OF THE PLANT

BU LDI NG  MAXI MUM DETECTED GROUND WATER CONCENTRATI ONS WERE NOT USED AS
THE UPPER BOUND EXPOSURE LEVEL BECAUSE SUCH AN APPRQACH WOULD

SI GNI FI CANTLY OVERSTATE POTENTI AL EXPOSURES. FURTHERMORE, | T IS LIKELY
THE TASTE AND ODOR ASSOCI ATED W TH CRGANI C CONTAM NATI ON I N THESE WVELLS
WOULD MAKE THE WATER UNPALATABLE. | NSTEAD ARI THVETI C AND GEQVETRI C
CONCENTRATI ONS WERE USED I N THE CALCULATION CF RISK.  USE OF THE

ARl THVETI C MEAN PROVI DES A MORE CONSERVATI VE CR PROTECTI VE RI SK
ASSESSMENT.  PURSUANT TO EPA GUI DANCE (Rl SK ASSESSMENT GU DANCE FCR
SUPERFUND VOL. 1 DEC. 1989), THE AR THVETI C MEAN CONCENTRATI ONS SHALL BE
USED OR CONSI DERED FOR TH' S RI SK ASSESSMENT.

THE CHRONI C DAI LY | NTAKE VALUES OF THE CONTAM NANTS OF CONCERN THROUGH

I NGESTI ON CF CONTAM NATED GROUND WATER WERE BASED ON THE ASSUMPTI ON THAT
A 70- KG PERSON WOULD | NGEST 2 LI TERS OF WATER PER DAY (365 DAYS A YEAR)
FOR A DURATI ON OF 70 YEARS. THE ESTI MATED CHRONI C DAILY | NTAKES BY

I NGESTI ON OF DRI NKI NG WATER ARE PRESENTED | N TABLE 8.

THE PRI MARY ADDI TI ONAL ROUTE OF EXPCSURE TO GROUND WATER | NVOLVED
I NHALATI ON OF CHEM CALS VOLATI LI ZED TO HOUSEHOLD Al R DURI NG SHONERI NG,
LAUNDERI NG COOKI NG, DI SHWASHI NG AND OTHER SI M LAR ACTI VI Tl ES.

THE RI SK ASSESSMENT PERFORMED FOR THE S| TE | NCORPORATED A NMATHENATI CAL
MCDEL DEVELCOPED BY SYMVB (1986) TO ESTI MATE VOC EXPCSURES FROM DAI LY
SHONERI NG W TH CONTAM NATED HOUSEHOLD WATER. THE MODEL ESTI MATES DCSE
BY | NHALATI ON DURI NG SHONERI NG AS WELL AS FROM | NHALATI ON OF BATHROOM
AR FOLLON NG SHONER USE. THE MODEL CONSERVATI VELY ASSUMES THAT ALL
VOCS | N WATER ARE RELEASED | NTO THE Al R AND THAT THE DURATI ON CF A
SHONER IS 20 M NUTES. TOTAL WATER USE DURI NG THE SHOWNER | S ASSUMED TO



BE 200 LITERS, AN UPPER BOUND VOLUME ESTI MATE. THE STANDARD BREATHI NG
RATE FOR AN ADULT AS 20 CUBI C METER PER DAY (0.83 CUM PER HOUR). A
SHOMER STALL |'S ASSUMED TO HAVE AN AIR VOLUME OF 3 QUM THE MODEL
CONSERVATI VELY ASSUMES THAT THE TOTAL AMOUNT OF VOCS | N 200 LI TERS OF
WATER FI LLS THE SHONER SPACE. I T IS ALSO ASSUMED THAT AN ADULT WLL
SPEND AN ADDI TI ONAL 10 M NUTES I N AN UNVENTI LATED 10 CU M BATHROOM

I NHALI NG VAPORS GENERATED FROM SHOWER USE.

A RETENTI ON FACTOR |I'S I NCLUDED I N THE CALCULATI ON TO DERI VE THE ABSCRBED
VOC DOSE.  SYMVB REPORTS A MAXI MUM RETENTI ON FACTOR CF 0. 77 (77 PERCENT)
FOR CHLOROFORM AND 0. 75 (75 PERCENT) FOR TCE. BECAUSE RETENTI ON FACTORS
ARE NOT REPORTED FOR EACH OF THE COVMPOUNDS DETECTED | N GROUNDWATER | N
THE NCR M LLSBORO SI TE, A RETENTI ON FACTOR OF 1.0 (100 PERCENT) WAS
CONSERVATI VELY ASSUMED.

THE ESTI MATED RANGE OF CHRONI C DAILY | NTAKE VALUES FOR THE | NHALATI ON
ROUTE OF EXPOSURE | S PRESENTED I N TABLE 9.

I'l. TOXICI TY ASSESSMENT SUMVARY

THE TOXI G TY EVALUATI ON OF THE | NDI CATOR CHEM CALS SELECTED FOR THE NCR
M LLSBCORO SI TE WAS CONDUCTED TO | DENTI FY RELEVANT CARCI NOGENI C POTENCY
OR SLOPE FACTORS ANDY OR CHRONI C REFERENCE DOSES AGAI NST WHI CH EXPCSURE
PO NT OR DAILY | NTAKES COULD BE COMPARED | N THE RI SK CHARACTERI ZATI ON OF
THE SITE. | NDI CATOR COVPOUNDS ARE THOSE WH CH ARE THE MOST TOXI C,
PREVALENT, PERSI STENT, MOBILE, AND WH CH CONTRI BUTE THE MAJOR POTENTI AL
RI SKS AT THE SITE. ONLY ONE NONCARCI NOGEN C | NDI CATOR CHEM CAL WAS

| DENTI FI ED FOR THE SI TE (CHROM UM VI A THE | NGESTI ON ROQUTE) POTENTI ALLY
CARCI NOGENI C | NDI CATOR COMPOUNDS; SELECTED FOR TH' S SI TE ARE CHROM UM
(1 NHALATI ON RQUTE) TETRACHLORCETHYLENE, TRI CHLORCETHYLENE, AND

TRI HALOVETHANES ( CHLORCFCRM) .

CANCER SLOPE OR POTENCY FACTORS HAVE BEEN DEVELCPED BY EPA' S

CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG EXCESS LI FETI ME CANCER

Rl SKS ASSCCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS.
CANCER SLOPE FACTORS, WHI CH ARE EXPRESSED IN UNITS OF (MG OF

CONTAM NANT/ KG OF BCDY WEI GHT- DAY) -1, ARE MULTI PLI ED BY THE ESTI MATED

I NTAKE OF A POTENTI AL CARCI NOCEN, IN M& KG DAY, TO PROVI DE AN

UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSCClI ATED W TH
EXPOSURE AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE
CONSERVATI VE ESTI MATE OF THE R SKS CALCULATED FROM THE CANCER SLOPE
FACTOR USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER
R SK H GHLY UNLI KELY. CANCER SLOPE FACTCORS ARE DERI VED FROM THE RESULTS
OF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANl VAL BI CASSAYS TO WH CH
ANl MAL- TO- HUVAN EXTRAPOLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.
A SUMWARY COF TOXI COLOG CAL | NFORVATI ON FOR THE | NDI CATOR CHEM CALS ARE
SHOM | N TABLE 10.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE
POTENTI AL FOR ADVERSE HEALTH EFFECTS FROM EXPOCSURE TO CHEM CALS

EXHI Bl TI NG NONCARCI NOGENI C EFFECTS. RFDS, WH CH ARE EXPRESSED I N UNI TS
OF MG OF CONTAM NANT/ KG- DAY OF BCDY WEI GHT, ARE ESTI MATES OF LI FETI ME
DAI LY EXPCSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI TI VE | NDI VI DUALS, THAT
ARE LI KELY TO BE W THOUT AN APPRECI ABLE RI SK OF ADVERSE HEALTH EFFECTS.
ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDI A (E. G THE AMOUNT
OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE COMPARED
TO THE RFD. RFDS ARE DERI VED FROM HUVAN EPI DEM OLOd CAL STUDI ES CR

ANl VAL STUDI ES TO WH CH UNCERTAI NTY FACTORS HAVE BEEN APPLIED (E.G TO
ACCOUNT FOR THE USE OF ANI MAL DATA TO PREDI CT EFFECTS ON HUVANS). THESE
UNCERTAI NTY FACTCRS HELP ENSURE THAT THE RFDS WLL NOT UNDERESTI MATE THE
POTENTI AL FCR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

I'11. R SK CHARACTERI ZATI ON SUMVARY

A. HUVAN HEALTH RI SKS



FOR POTENTI AL CARCI NOGENS, RI SKS ARE ESTI MATED AS PROBABI LI TI ES. EXCESS
LI FETI ME CANCER Rl SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL

W TH THE CANCER POTENCY FACTOR  THESE R SKS ARE PROBABI LI TI ES THAT ARE
GENERALLY EXPRESSED I N SCIENTI FIC NOTATION (E.G 1 X (10-6) OR 1E-06).
AN EXCESS LI FETI ME CANCER RI SK OF 1E-06 | NDI CATES THAT, AS A PLAUSI BLE
UPPER BOUND, AN I NDI VI DUAL HAS A ONE CHANCE I N ONE M LLI ON CF DEVELGCPI NG
CANCER AS A RESULT CF SI TE- RELATED EXPOSURE TO A CARCI NOGEN OVER A

70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE CONDI TI ONS AT A SI TE.

FOR ASSESSI NG THE OVERALL POTENTI AL FOR NONCARCI NOGENI C EFFECTS POSED BY
I NDI CATOR COVPOUNDS, THE HAZARD | NDEX (H') METHOD IS USED. POTENTI AL
CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SINGLE MEDI UM | S EXPRESSED AS
THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED
FROM THE CONTAM NANT CONCENTRATION IN A G VEN MEDI UM TO THE

CONTAM NANT" S REFERENCE DCSE). BY ADDI NG THE HQS FCR ALL CONTAM NANTS
WTH N A MEDI UM OR ACRCSS ALL MEDIA TO WH CH A d VEN PCPULATI ON MAY
REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN BY GENERATED. THE H
PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE
OF MULTI PLE CONTAM NANT EXPCSURES WTHI N A SI NGLE MEDI UM OR ACRCSS MEDI A

WHEN REVI EW NG THE QUANTI TATI VE | NFCRVATI ON PRESENTED | N THI S SECTI ON,
THE FOLLON NG THRESHOLD LEVELS SHOULD BE USED. FOR THE CARCI NOGENI C
RI SKS, REMEDI AL ACTI ON | S GENERALLY WARRANTED AT A SI TE WHEN THE RI SK
EXCEEDS 1E-04. FOR NONCARCI NOGENI C EFFECTS, A HAZARD | NDEX ABOVE A
VALUE OF 1.0 | NDI CATES THE POTENTI AL FOR AN ADVERSE HEALTH EFFECT.
THUS, DETERM NI NG THE NEED FCR REMEDI AL ACTI ON.

THE FOLLON NG | S A SUMVARY OF THE POTENTI AL CARCI NOGENI C AND

NONCARCI NOGENI C EFFECTS TO HUVAN HEALTH POSED BY EACH EXPOSURE PATHWAY
ASSESSED | N THE RI SK ASSESSMENT. TABLES 11 AND 12 REPRESENT THE

ESTI MATED UPPERBOUND CANCER RI SKS AND NONCARCI NOGENI C HEALTH RI SKS

ASSESSED FOR EACH COVPLETE EXPCSURE PATHWAY | NCLUDI NG | NGESTI ON CF

FI SH, DI RECT CONTACT WTH SO L, AND USE CF GROUND WATER AS A POTABLE SUPPLY.

1. I NGESTION OF FI SH FROM | RON BRANCH:

TOTAL CARCI NOGENI C RI SK FOR THE FI SH CONSUMPTI ON PATHWAY | S ESTI MATED TO
BE 1E-06, WHICH IS WTH N THE EPA TARCET Rl SK RANGE REMEDI ATI ON GCOALS.
THE OVERALL HAZARD | NDEX FCR THI S PATHWAY | S SI GNI FI CANTLY LESS THAT 1.0
(2E-02 OR 0.02), | ND CATI NG A LOWN POTENTI AL FCR NONCARCI NOGENI C HEALTH
EFFECTS RESULTI NG FROM FI SH CONSUMPTI ON.

THE RI SK ANALYSI S FOR TH S PATHWAY | NDI CATES THAT ADVERSE PUBLI C HEALTH
EFFECTS ARE NOT LI KELY, EVEN UNDER THE UPPER BOUND ASSUMPTI ONS

ASSCCI ATED W TH THE FI SH | NGESTI ON PATHWAY. THE ASSESSMENT ASSUMES THAT
LEVELS OF SI TE- RELATED CONTAM NANTS IN | RON BRANCH WLL NOT APPRECI ABLY
I NCREASE IN THE FUTURE. TH S ASSUMPTI ON | S REASONABLE BASED ON THE
CURRENT UNDERSTANDI NG OF SI TE CONDI TI ONS AND THE OBSERVED LEVELS OF
GROUND WATER CONTAM NATI ON UPGRADI ENT OF THE STREAM  THEREFORE THE
CURRENT AND FUTURE RI SK VALUES ARE THE SAME.

2. DI RECT CONTACT WTH SO L:

POTENTI AL HEALTH RI SKS ASSOCI ATED W TH SO L EXPCSURE WERE EVALUATED | N
THE Rl SK ASSESSMENT UNDER FUTURE USE SCENARI CS FOR BOTH ON- SI TE WORKERS
AND RES| DENTS POTENTI ALLY OCCUPYI NG THE PROPERTY. I N ADDITION, AS A
RESULT OF THE SUPPLEMENTAL SO LS | NVESTI GATI ON, TCE AND CHROM UM WERE
DETECTED I N SO LS AT LEVELS THAT EXCEEDED THOSE PREVI QUSLY USED I N THE
Rl SK ASSESSMENT CALCULATI ONS. THEREFCORE, ADDI Tl ONAL RI SK CALCULATI ONS
VWERE PERFORMED TO EVALUATE THE POTENTI AL HUMAN EXPOSURE TO CONTAM NANTS
USI NG THE FUTURE RESI DENTI AL SO L EXPOSURE SCENARI O

THE UPPER BOUND CARCI NOGENI C RI SKS ASSOCI ATED W TH | NGESTI ON OF SO L
WERE ESTI MATED TO BE ABQUT 10-10 FOR BOTH WORKERS AND RESI DENTS

DETERM NED BY USI NG SO L CONCENTRATI ON FOUND DURING THE RI.  THE
NONCARCI NOGENI C HAZARD | NDI CES FOR THE SO L | NGESTI ON ROUTE OF EXPOSURE
ARE WELL BELOW 1.0, | NDI CATI NG A LOW POTENTI AL FOR ADVERSE HEALTH



EFFECTS. THE POTENTI AL CANCER RI SKS FOR EXPCSURE BY DERVAL ABSCRPTI ON
TO TCE IN SO L ARE ABOUT (10-9) FOR BOTH WORKERS AND RES| DENTS.
ALTHOUGH CHROM UM WAS DETECTED IN THE SO L, DERVAL ABSORPTI ON CF

I NORGANI CS | S CONSI DERED NEGLI G BLE, AND THEREFORE NOT | NCLUDED I N THE
ANALYSI S FOR TH S EXPCSURE ROUTE. |IN ADDI TION, IT WAS NOT' PGSSI BLE TO
EVALUATE POTENTI AL NONCARCI NOGENI C HAZARDS ASSCOCI ATED W TH TCE EXPOSURE
BY DERVAL CONTACT BECAUSE A REFERENCE DCSE FOR TCE HAS NOT BEEN
DEVELCPED BY EPA.

BECAUSE EXPCSURES TO SI TE CONTAM NANTS BY | NCI DENTAL | NGESTI ON AND
DERVAL ABSCRPTI ON WOULD BOTH RESULT FROM DI RECT CONTACT WTH SO L, THE
POTENTI AL RI SKS ASSOCI ATED W TH THESE ROUTES OF EXPCSURE ARE CONSI DERED
ADDI TI VE.  THE COMBI NED UPPER BOUND CANCER RI SK ESTI MATE (10-9) DOES NOT
HONEVER, EXCEED THE TARGET RI SK RANGE FOR REMEDI ATI ON.

THE RI SK ASSESSMENT CONDUCTED USI NG THE H GHER CONCENTRATI ONS OF TCE AND
CHROM UM DETECTED DURI NG THE SUPPLEMENTAL SO LS | NVESTI GATION, WHICH I S
AN ADDENDUM TO THE RI REPORT, | NDI CATES THAT EXPCSURE TO CHROM UM | S
UNLI KELY TO POSE SI GNI FI CANT RI SK TO PUBLI C HEALTH ( HAZARD | NDEX = 0. 3)
(TABLE 7 AND 12). EXPCSURE TO TCE WAS ASSCCI ATED W TH UPPER BOUND
EXCESS CANCER RI SKS OF 1E-07 FOR THE | NGESTI ON ROUTE AND 8E- 06 FOR THE
DERVAL RQUTE OF EXPCSURE. SINCE | T PROVI DES A MORE CONSERVATI VE

ESTI MATE, ONLY THE FUTURE RESI DENTI AL EXPOSURE SCENARI O WAS PERFCRMED
USI NG THE NMAXI MUM CONCENTRATI ONS FOUND | N THE SUBSURFACE SO LS DURI NG
THE SUPPLEMENTAL SO LS | NVESTI GATI ON ( TABLE 7).

3. USE OF GROUND WATER AS A POTABLE SUPPLY:

THE ESTI MATED HAZARD | NDI CES AND CANCER RI SKS ASSCCI ATED W TH THE USE OF
GROUND WATER WERE DERI VED FROM BOTH | NGESTI ON OF GROUND WATER AS WELL
AS | NHALATI ON OF VAPCRS FROM GROUND WATER.  THE POTENTI AL CARCI NOGENI C
RI SK ASSOCI ATED W TH | NGESTI ON OF CONTAM NATED GROUND WATER | S 1E-02.

TH' S VALUE EXCEEDS THE UPPER BOUND OF EPA' S TARCET R SK RANCE (1E-04).
THE TOTAL HAZARD | NDEX FOR THE | NGESTI ON ROUTE 1S 2.0, WH CH ALSO
EXCEEDS THE TARGET ACTION LEVEL CF 1.0.

THE POTENTI AL UPPER BOUND CARCI NOGENI C RI SKS ASSOCI ATED W TH | NHALATI ON
CF CONTAM NATED VAPCRS FROM GROUND WATER IS 1E-01. NONCARCI NOGEN C

RI SKS WERE NOT EVALUATED FOR THI' S ROUTE BECAUSE | NHALATI ON REFERENCE
DOSES ARE NOT CURRENTLY AVAI LABLE FOR THE CONTAM NANTS COF CONCERN.

B. ENVI RONVENTAL RI SKS

ONE APPROACH FOR ASSESSI NG ENVI RONVENTAL RI SKS IS TO EXPCSE TEST
POPULATI ONS OF SENSI TI VE | NDI CATOR CRGANI SM5 TO THE ENVI RONMVENTAL MEDI A
COF CONCERN AND OBSERVE THE EFFECTS OF THI S EXPOSURE ON THE ORGAN SMVS.
AQUATI C LI FE TOXI I TY TESTI NG AND Bl CASSAYS ARE PARTI CULARLY USEFUL FOR
EVALUATI NG SEDI MENT BECAUSE THERE ARE CURRENTLY NO EPA CRITERIA FOR TH' S
MEDIUM  TH S APPROACH WAS USED AT THE NCR M LLSBORO SI TE. STREAM

SEDI MENT QUALITY FOR | RON BRANCH WAS EVALUATED IN A SERI ES OF ELUTI ON
Bl QASSAYS. ACUTE Bl QASSAYS AND CHRONI C REPRCDUCTI VE Bl QASSAY RESULTS

| NDI CATED THAT STREAM SEDI MENT SAMPLES WERE NOT TOXI C TO FRESHWATER OR
MARI NE SPECI ES. HOAEVER, THE REMEDI AL | NVESTI GATI ON | NDI CATED THAT
SHALLOW GROUND WATER GENERALLY DI SCHARGES TO | RON BRANCH, THEREFORE,
CONTI NUED MONI TORI NG OF SURFACE WATER AND SEDI MENTS COF | RON BRANCH | S
WARRANTED UNTI L THE DI SCHARGED GROUND WATER NO LONGER PCSES A POTENTI AL
THREAT TO THE | RON BRANCH ENVI RONMVENT.

FURTHERMORE, THE | RON BRANCH CONVERCGES W TH THE WHARTON BRANCH AND FLOWS
I NTO THE | NDI AN Rl VER DOMWNSTREAM CF THE NCR M LLSBORO SITE. DURI NG AN
ECOLOG CAL | NVESTI GATI ON AT THE | NDI AN RI VER PONER PLANT, LOCATED
APPROXI MATELY 2 M LES DOMSTREAM CF THE SI TE ON THE | NDI AN RI VER, AN
ENDANGERED SPECI ES, THE Pl PI NG PLOVER, WAS OBSERVED. CONTI NUED

MONI TCRI NG OF THE | RON BRANCH MUST BE CONDUCTED | N ORDER TO ENSURE THAT
ACTI ONS TAKEN AT THE NCR M LLSBCORO SI TE DO NOT' THREATEN THE EXI STENCE OF
TH' S ENDANGERED SPECI ES CR I TS CRI Tl CAL HABI TAT.



I'V. SIGNIFI CANT SOURCES OF UNCERTAI NTY

DI SCUSSI ON CF GENERAL LI M TATI ONS | NHERENT | N THE Rl SK ASSESSMENT
PROCESS AS WELL AS THE UNCERTAI NTY RELATED TO SOME OF THE MAJOR
ASSUVPTI ONS MADE | N THI S ASSESSMENT ARE SUWARI ZED BELOWN  SEVERAL
SOURCES OF UNCERTAI NTY HAVE BEEN | DENTI FI ED:

1. ENVI RONMENTAL SAMPLI NG AND ANALYSI S:

UNCERTAI NTI ES | N ENVI RONVENTAL SAMPLI NG AND ANALYSI S CAN ARI SE FROM THE
ERRCORS | NHERENT | N THESE PROCESSES, FROM A FAI LURE TO TAKE AN ADEQUATE
NUMBER CF SAMPLES TO ARRI VE AT SUFFI CI ENT AREAL RESCLUTI ON, FRCM

| NADEQUATE AREAL PLACEMENT COF SAMPLI NG PO NTS, FROM M STAKES MADE BY THE
SAMPLERS, OR FROM THE HETEROGENEI TY OF THE MATERI AL BEI NG SAMPLED. MJCH
CF THE FI ELD WORK CONDUCTED AT THE NCR M LLSBORO SI TE WAS | NTENDED TO
CHARACTERI ZE AREAS OF KNOAN CONTAM NATI ON.  THUS, AVERAGE CONCENTRATI ONS
FOR CHEM CAL RESI DUALS | N ENVI RONMENTAL MEDI A MAY BE MORE REPRESENTATI VE
OF LOCALI ZED HOT SPOTS (|.E AREAS WHERE ELEVATED CONCENTRATI ONS ARE
LOCATED) THAN OF THE SI TE AS A WHOLE.

2. EXPCSURE PARAMETER ESTI MATI ON:

THERE ARE | NHERENT UNCERTAI NTI ES | N DETERM NI NG THE EXPOSURE PARAMETERS
THAT ARE COVBI NED W TH TOXI COLOG CAL | NFORVATI ON TO ASSESS RI SK. FCR
EXAMPLE, THERE ARE A NUMBER OF UNCERTAI NTI ES REGARDI NG ASSUMPTI ONS | N
ESTI MATI NG THE LI KELI HOOD THAT AN | NDI VI DUAL WOULD CQOVE | NTO CONTACT

W TH CHEM CAL CONTAM NANTS ORI G NATI NG AT THE SI TE, THE CONCENTRATI ON OF
CONTAM NANTS |N THE ENVI RONVENTAL MEDI A OF CONCERN, AND THE PERI GD OF
TIME OVER VWH CH SUCH EXPOSURES WOULD OCCUR.  FOR EXAMPLE, IT I'S UNLI KELY
THAT | NDI VI DUALS W LL CONSUME FI SH CAUGHT | N | RON BRANCH OR CONSUME

DRI NKI NG WATER FROM THE SI TE FOR AN ENTI RE LI FETI ME, AS IS ESTI MATED I N
THE Rl SK ASSESSMENT.  ALTHOUGH THE ASSUMPTI ONS NMADE ARE REASONABLE, THEY
ARE NOT BASED ON DI RECT OBSERVATI ONS OF THE BEHAVI R OF SPECI FI C

I NDI VI DUALS OR POPULATI ONS, AND EXPOSURE | S EXPECTED TO VARY W DELY
AMONG | NDI VI DUALS.

3. TOXI COLOG CAL DATA:

THERE ARE MAJOR UNCERTAI NTI ES | N EXTRAPCLATI NG BOTH FROM ANl MALS TO
HUMANS AND FROM HI GH TO LOW DCSES.  THERE ARE | MPORTANT DI FFERENCES
AMONG SPECI ES | N UPTAKE, METABCLI SM AND ORGAN DI STRI BUTI ON CF

CARCI NOGENS, AS WELL AS SPECI ES AND STRAIN DI FFERENCES | N TARGET SI TE
SUSCEPTI BI LI TY. HUVAN PCPULATI ONS ARE VARI ABLE W TH RESPECT TO GENETI C
CONSTI TUTI ON, DI ET, OCCUPATI ONAL AND HOME ENVI RONMVENT, ACTIVITY
PATTERNS, AND OTHER CULTURAL FACTCRS.

CANCER SLCPE OR POTENCY FACTCRS USED I N TH S ASSESSMENT ARE UPPER BOUND
ESTI MATES OF RI SK.  ACTUAL RI SKS ARE NOT LI KELY TO BE H GHER THAN THESE
ESTI MATES BUT COULD BE CONSI DERABLY LONER. TH S IS AN | MPORTANT FACTOR
CONTRI BUTI NG TO THE CONSERVATI VE NATURE OF THE RI SK ASSESSMENT
PROCEDURES. | N ADDI TI ON, THE | NHALATI ON CANCER SLOPE OR POTENCY FCR
CHROM UM | S BASED ON EPI DEM OLOG C STUDI ES COF | NDI VI DUALS EXPGSED | N
OCCUPATI ONAL SETTI NGS. DATA ARE NOT CURRENTLY AVAI LABLE TO DETERM NE | F
THESE SLOPE OR POTENCY FACTORS PROVI DE REASONABLE ESTI MATES OF CANCER

RI SKS ASSOCI ATED W TH EXPCSURE UNDER CONDI TI ONS CONSI DERED IN TH S RI SK
ASSESSMVENT.

4. COVBI NED ERRORS ASSOCI ATED W TH THE PRECEDI NG FACTCRS:

UNCERTAI NTI ES FROM DI FFERENT SOURCES MAY ALSO BE PROPAGATED | NTO LARCGER
UNCERTAI NTI ES AS A RESULT OF BEI NG COMBI NED I N THE Rl SK ASSESSMENT.  FOR
EXAMPLE, |F THE CHRONI C DAILY | NTAKE FOR A CONTAM NANT MEASURED I N THE
ENVI RONMENT | S COMPARED TO A REFERENCE DOSE TO DETERM NE POTENTI AL
HEALTH HAZARD, THE UNCERTAI NTI ES | N THE CONCENTRATI ON MEASUREMENT,
EXPOSURE ASSUMPTI ONS, AND TOXI COLOGY WLL ALL BE I NCLUDED I N THE RESULT.

TO ENSURE THAT HUMAN HEALTH IS ADEQUATELY PROTECTED, RI SK ASSESSCRS



COVMONLY | NCORPORATE CONSERVATI VE (UNLI KELY TO UNDERESTI MATE RI SK)
APPRCACHES AND UNCERTAI NTY FACTORS | N Rl SK ASSESSMENTS. THEREFCORE, THE
ACTUAL R SK PCSED BY A SITE IS UNLI KELY TO BE LARGER BUT MAY BE

SI GNI FI CANTLY LOMER THAN THAT PREDI CTED | N THE ASSESSMENT.

#CSSR
7.0 CONCLUSI ON OF SUMVARY OF SI TE RI SKS

AS A RESULT OF THE RI SK ASSESSMENT PREPARED FOR THE NCR M LLSBCRO SI TE
I T WAS DETERM NED THAT AN UNACCEPTABLE RI SK | S PRESENTED FROM EXPOSURE
TO CONTAM NATED GROUND WATER.  THE CARCI NOGENI C RI SK UNDER THE

FUTURE- USE SCENARI O EXCEEDED THE UPPER BOUND LIM T OF EPA'S TARGET RI SK
RANGE DUE TO THE POTENTI AL FOR | NGESTI ON OF, AND | NHALATI ON OF VAPCRS
FROM GROUND WATER CONTAM NATED W TH VOLATI LE ORGANI C COMPOUNDS. THE
HAZARD | NDEX UNDER THE FUTURE- USE SCENARI O ALSO EXCEEDS 1.0, THUS
SUPPORTI NG THE CONCLUSI ON THAT UNACCEPTABLE HEALTH RI SKS MAY BE POSED BY
EXPOSURE TO CONTAM NATED GROUND WATER FROM TH' S SI TE.

IN ADDI TION, | T HAS BEEN DETERM NED THAT A LONG TERM EXPOSURE EVALUATI ON
MJST BE PERFORVED DURI NG THE REMEDI AL DESI GN PHASE TO EVALUATE THE
POTENTI AL RI SKS TO HUVAN HEALTH FROM Al R EM SSI ONS RESULTI NG FROM THE
CPERATION OF THE AIR STRIPPER.  AIR EM SSI ONS CONTRCLS MAY BE REQUI RED

I N ORDER TO ENSURE THAT THE VOC EM SSI ONS FROM THE Al R STRI PPER STACK
WLL NOT EXCEED A 1E-06 1.0 X (10-6) CARCI NOGENI C Rl SK EXPOSURE TO HUVAN
HEALTH.

ACTUAL OR THREATENED RELEASES COF HAZARDOUS SUBSTANCES FROM TH'S SITE, | F
NOT ADDRESSED BY | MPLEMVENTI NG THE RESPONSE ACTI ON SELECTED IN TH S RCD,
MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH,
WELFARE, OR THE ENVI RONMVENT.

#DA
8. 0 DESCRI PTI ON OF ALTERNATI VES

THE NATI ONAL O L AND HAZARDQOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN
(NCP), EPA' S REGULATI ONS GOVERNI NG THE SUPERFUND PROGRAM REQUI RES THAT
THE ALTERNATI VE CHOSEN TO CLEAN UP A HAZARDOUS WASTE S| TE MEET SEVERAL
CRITERIA.  THE ALTERNATI VE MUST PROTECT HUVAN HEALTH AND THE

ENVI RONMENT, BE COST EFFECTI VE, AND MEET THE REQUI REMENTS OF

ENVI RONVENTAL REGULATI ONS. PERVANENT SCLUTI ONS TO CONTAM NATI ON
PROBLEMS SHOULD BE DEVELOPED WHEREVER POSSI BLE.  THE SOLUTI ONS SHCOULD
REDUCE THE VOLUVE, TOXICITY, OR MOBILITY COF THE CONTAM NANTS. EMPHASI S
I'S ALSO PLACED ON TREATI NG THE WASTES AT THE SITE, WHENEVER THIS I S
PCSSI BLE, AND ON APPLYI NG | NNOVATI VE TECHNOLOG ES TO CLEAN UP THE
CONTAM NANTS.

THE FS EVALUATED A VAR ETY OF TECHNOLOG ES TO SEE | F THEY WERE

APPRCPRI ATE FOR ADDRESSI NG THE CONTAM NATION AT THIS SITE. THE
TECHNOLOG ES DETERM NED TO BE MOST APPROPRI ATE WERE DEVELCPED | NTO
REMEDI AL ALTERNATI VES. THESE ALTERNATI VES ARE PRESENTED AND DI SCUSSED
BELOW ALL COSTS AND | MPLEMENTATI ON TI MEFRAMES PROVI DED FOR THE
ALTERNATI VES BELOW ARE ESTI VATES. HOWEVER, THE COST SUMVARI ES PROVI DED
BELOW DO NOT | NCLUDE ESTI MATES FOR THE COST OF PERFORM NG SURFACE WATER
AND SEDI MENT MONI TORI NG (COVMON TO ALL ALTERNATI VES); OR ESTI MATES FOR
THE COST OF PROVI DI NG AIR EM SSI ON CONTROLS AND Al R MONI TORI NG ( COMVON
TO ALTERNATI VE G¥2 AND GNM4). | N ADDITION, THESE SUMVARI ES DO NOT

I NCLUDE COSTS ASSCOCI ATED W TH PREDESI GN STUDI ES, OR FOR COSTS ASSCCl ATED
W TH UPDATI NG THE CURRENT WELL SURVEY | NFORVATI ON.

COVMON ELEMENTS: ALL OF THE ALTERNATI VES BEI NG CONSI DERED | NCLUDE
COVMON COMPONENTS. THE NO ACTION (GW 1) AND LI M TED ACTI ON (GW 1A)
ALTERNATI VES DI FFER ONLY | N THAT GV 1A RESTRI CTS THE USE OF GROUND WATER
THROUGH THE USE OF | NSTI TUTI ONAL CONTRCLS.  COMMON COVPONENTS OF
ALTERNATI VES GV 1 AND GV 1A ARE AS FOLLOWG:



* I NCREASI NG PUBLI C AWARENESS THROUGH PUBLI C MEETI NGS,
PRESENTATI ONS | N LOCAL SCHOCOLS, PRESS RELEASES, POSTI NG
SI GNS

* CONDUCTI NG A VELL SURVEY TO | DENTI FY THE LOCATI ON CF ALL
VELLS WTH N A ONE-M LE RADIUS OF THE SITE I N CRDER TO
UPDATE THE PREVI QUS SURVEY PERFORVED

* CONTI NU NG A QUARTERLY GROUND WATER MONI TORI NG PROGRAM

* I NSTI TUTI NG AN ANNUAL SURFACE WATER AND SEDI MENT
MONI TORI NG PROGRAM

ASI DE FROM THE NO ACTI ON AND LI M TED ACTI ON ALTERNATI VES, THE THREE
TREATMENT ALTERNATI VES PRESENTED VARY ONLY I N THE TYPE OF TREATMENT USED
TO REMOVE CONTAM NANTS FROM THE GROUND WATER. ~ COVMON COMPONENTS OF THE
THREE TREATMENT ALTERNATI VES (GNM2, GNM3 AND GW4) ARE AS FOLLOWS:

* EXTRACTI ON CF GROUND WATER THROUGH THE USE OF RECOVERY
WELLS UNTIL CLEAN UP LEVELS ARE ACHI EVED

* TREATMENT OF THE VOCS | N GROUND WATER ( METHOD CF VOC
TREATMENT VARI ES)

* A CONTI NGENT PROVI SI ON FOR TREATMENT OF CHROM UM | N GROUND
WATER USI NG A COAGULATI ON AND FI LTRATI ON TREATMENT SYSTEM
| F DETERM NED NECESSARY BY EPA TO MEET EFFLUENT
LI M TATI ONS.

* A COMVBI NED DI SCHARCGE OF TREATED GRCUND WATER TO SURFACE
WATER ANDY OR ON- SI TE | NFI LTRATI ON GALLERI ES

* RESTRI CTI ON OF GROUND WATER USE UNTIL CLEAN UP LEVELS ARE
ACHI EVED

* CONDUCTI NG A WELL SURVEY TO | DENTI FY THE LOCATI ON CF ALL
VWELLS WTH N A ONE-M LE RADIUS CF THE SI TE

* CONTI NU NG A QUARTERLY GROUND WATER MONI TORI NG PROGRAM

* I NSTI TUTI NG AN ANNUAL SURFACE WATER AND SEDI MENT
MONI TORI NG PROGRAM

CHROM UM TREATMENT | S PROVI DED AS A CONTI NGENCY BASED ON THE LI M TED
NUMBER OF WELLS ON-SI TE WH CH HAVE CHROM UM CONCENTRATI ONS ABOVE THE
MCLS. THESE WELLS ARE BELI EVED TO BE WTH N THE CONE OF | NFLUENCE OF
THE PRESENT GROUND WATER RECOVERY WELL WHI CH HAS BEEN | N OPERATI ON SI NCE
JULY 1988. ANALYSIS OF THE AR STRI PPER EFFLUENT HAS CONSI STENTLY FOUND
CHROM UM CONCENTRATI ONS AT OR BELOW THE MCLS. A STUDY WLL BE PERFORVED
DURI NG THE PREDESI GN PHASE TO DETERM NE | F THE CHROM UM TREATMENT | S
NECESSARY | N ORDER TO MEET THE EFFLUENT DI SCHARGE LI M TATI ONS.

SEVERAL REMEDI AL TECHNOLOG ES WERE | DENTI FI ED AND ARE PRESENTED AS
ALTERNATI VES THAT ADDRESS GRCUND WATER CONTAM NATI ON AT THE NCR

M LLSBCRO SI TE.  FI VE ALTERNATI VES WERE EVALUATED TO DEAL WTH THE RI SKS
POSED BY CURRENT ANDY OR FUTURE GROUND WATER CONTAM NATI ON.  THE REMEDI AL
CBJECTI VES ARE TO ADDRESS THE SOURCE OF GROUND WATER CONTAM NATI ON

ON-SI TE AND TO CONTAI N THE M GRATI NG GROUND WATER PLUME.

THE FOLLOW NG | S A BRI EF SUMVARY CF EACH OF THE ALTERNATI VES EVALUATED
FOR THE NCR M LLSBORO SI TE:

ALTERNATI VE GV 1: NO ACTI ON
CAPI TAL CCST: $0

ANNUAL OPERATI ON AND
MAI NTENANCE ( C&M) COSTS: $ 144, 000



PRESENT WORTH: $ 622,000

THE NCP REQUI RES THAT THE "NO ACTI ON' ALTERNATI VE BE EVALUATED AT EVERY
SI TE TO ESTABLI SH A BASELI NE FOR COVPARI SON W TH THE OTHER ALTERNATI VES.
TH'S ALTERNATI VE CONSI STS CF THE FOLLOWN NG ACTI VI TI ES THAT CAN BE USED
TO ADDRESS GROUND WATER CONTAM NATI ON WHEN NO REMEDI AL MEASURES ARE

| MPLEMENTED:

* I NCREASI NG PUBLI C AWARENESS THROUGH PUBLI C MEETI NGS,
PRESENTATI ONS | N LOCAL SCHOCOLS, PRESS RELEASES, POSTI NG
SI GNS

* CONDUCTI NG A VELL SURVEY TO | DENTI FY THE LOCATI ON CF ALL
VELLS WTH N A ONE-M LE RADIUS OF THE SI TE TO UPDATE THE
PREVI QUS SURVEY PERFORVED

* CONTI NU NG THE QUARTERLY GROUND WATER MONI TORI NG PROGRAM

* I NSTI TUTI NG AN ANNUAL SURFACE WATER AND SEDI MENT
MONI TORI NG PROGRAM

CAPI TAL COSTS FOR QUARTERLY MONI TORI NG WOULD NOT BE | NCURRED SI NCE A
QUARTERLY MONI TORI NG PROGRAM | S ALREADY | N EXI STENCE AND MONI TORI NG
VELLS HAVE ALREADY BEEN | NSTALLED. THE TI ME REQUI RED TO | MPLEMENT TH S
REMEDY FROM THE ONSET OF THE REMEDI AL ACTI ON PHASE WOULD BE

APPROXI MATELY TWD WEEKS.

ALTERNATI VE GW 1A LI M TED ACTI ON
CAPI TAL CCST: $ 76,000
ANNUAL CPERATI ON AND
MAI NTENANCE (&M COSTS: $ 144,000
PRESENT WORTH COSTS: $ 697, 000

THI S ALTERNATI VE VARI ES SLI GHTLY FROM THE NO ACTI ON ALTERNATI VE | N THAT
I T PROVIDES FOR A CERTAI N LEVEL OF PROTECTI ON BY RESTRI CTI NG GROUND
WATER USE BY USI NG | NSTI TUTI ONAL CONTROLS, SUCH AS ESTABLI SH NG AND
ENFORCI NG A STATE GROUND WATER MANAGEMENT ZONE AND | MPLEMENTI NG DEED
RESTRI CTI ONS REGARDI NG THE | NSTALLATI ON OF WELLS WTH N TH' S GRCUND
WATER MANAGEMENT ZONE.

TH' S ALTERNATI VE CONSI STS OF THE FOLLOW NG ACTI VI TI ES:

* I NCREASI NG PUBLI C AWARENESS THROUGH PUBLI C MEETI NGS,
PRESENTATI ONS | N LOCAL SCHOOLS, PRESS RELEASES AND POSTI NG
SI GN\S

* CONDUCTI NG A VELL SURVEY TO | DENTI FY THE LOCATI ON CF ALL
VELLS WTH N A ONE M LE RADIUS OF THE SI TE, TO UPDATE THE
PREVI QUS WELL SURVEY PERFORMED

* RESTRI CTI NG THE USE OF CONTAM NATED GROUND WATER FOR
POTABLE USES BY ESTABLI SHI NG AND ENFORCI NG A STATE GROUND
WATER MANAGEMENT ZONE AND | MPLEMVENTI NG DEED RESTRI CTI ONS
REGARDI NG THE | NSTALLATI ON OF VEELLS WTHI N TH S GROUND
WATER MANAGEMENT ZONE

* CONTI NU NG A QUARTERLY GROUND WATER MONI TORI NG PROGRAM

* I NSTI TUTI NG AN ANNUAL SURFACE WATER AND SEDI MENT
MONI TORI NG PROGRAM

SI NCE THE MAJOR ELEMENTS FOR THE ABOVE ALTERNATI VE, NAMELY DRI LLI NG
SERVI CES, SAMPLI NG EQUI PMENT, AND LABORATCRY SERVI CES ARE READI LY
AVAI LABLE, THI S ALTERNATI VE SHOULD BE EASI LY | MPLEMENTABLE.

ALTERNATI VE GM2: PUWPING Al R STRIPPI NG COAGULATI ON AND FI LTRATI ON



CONTI NGENCY, | NFI LTRATI ON ANDY OR SURFACE WATER DI SCHARGE.

CAPI TAL COSTS: $ 941, 000
ANNUAL O8&M COSTS: $ 766, 000
PRESENT WORTH: $ 4, 256, 000

TH' 'S ALTERNATI VE CONSI STS CF THE FOLLON NG COVPONENTS:

* EXTRACTI ON OF CONTAM NATED GROUND WATER USI NG RECOVERY
WELLS UNTIL CLEAN UP LEVELS ARE ACHI EVED

* TREATMENT OF VOC CONTAM NATI ON USI NG AN Al R STRI PPER

* A CONTI NGENT PROVI SI ON FOR CHROM UM TREATMENT USI NG
COAGULATI ON AND FI LTRATI ON, | F DETERM NED NECESSARY BY
EPA, IN ORDER TO MEET EFFLUENT DI SCHARCE LI M TATI ONS

* A COMBI NED DI SCHARCGE TO SURFACE WATER ANDY OR ON-SI TE
I NFI LTRATI ON GALLERI ES, THE DETAILS OF THE DI SCHARGE W LL
BE DETERM NED DURI NG PREDESI GN STUDI ES AND APPROVED BY EPA

* RESTRI CTI NG THE USE OF CONTAM NATED GROUND WATER UNTI L
CLEAN UP LEVELS (MCLS AND NON- ZERO MCLGS) ARE ACH EVED

* CONTI NU NG THE QUARTERLY GROUND WATER MONI TORI NG PROGRAM
UNTI L THE CLEAN UP LEVELS (MCLS AND NON- ZERO MCLGS) ARE
ACHI EVED

* I NSTI TUTI NG AN ANNUAL SURFACE WATER AND SEDI MENT
MONI TORI NG PROGRAM UNTI L THE CLEAN UP LEVELS (MCLS AND
NON- ZERO MCLGS) ARE ACHI EVED

ALTERNATI VE GV 2 WOULD UTI LI ZE THE Al R STRI PPER PRESENTLY | N CPERATI ON
AT THE SI TE TO TREAT VOCS IN GROUND WATER.  AIR STRIPPING I S A PROCESS
IN WH CH VOCS ARE REMOVED FROM AN AQUEQUS WASTE STREAM BY PASSI NG Al R
THROUGH THE WATER.  AIR STRIPPING IS USUALLY ACCOWPLI SHED USI NG A PACKED
COLUMN EQUI PPED WTH AN AIR BLOMER. | N A PACKED CCLUWN, THE WATER
STREAM FLOAS DOMN THROUGH THE PACKING, WH LE THE AlR FLOAS UPWARD AND | S
EXHAUSTED QUT THE TOP. THE PACKI NG BREAKS UP THE WATER STREAM ALLOW NG
FLONNG AR TOMX WTH I T AND REMOVE OR STRIP OFF THE VOCS. THE USE OF
THE Al R STRI PPER WOULD RESULT I N THE RELEASE OF VOCS, | NCLUDING TCE, TO
AMBI ENT Al R THROUGH THE STRI PPER STACK.

DNREC HAS PERFORVED A SEPARATE EVALUATI ON OF THE POTENTI AL RI SKS DUE TO
EM SSI ON FROM THE CURRENTLY OPERATI VE AIR STRIPPER UNIT. I N CRDER TO
PRESENT A CONSERVATI VE OR WORST CASE VALUE DNREC USED THE Hl GHEST LEVEL
CF TCE FOUND I N THE GROUND WATER TO DATE AS THE CONCENTRATI ON BEI NG
TREATED BY THE AIR STRIPPER UNIT. TH S VALUE WAS | NCORPCRATED | NTO A
LONG TERM EXPOSURE EVALUATI ON MODEL |N THE Rl SK CALCULATI ON.  THE
POTENTI AL CARCI NOGENI C RI SK THROUGH TH S ROUTE OF EXPOSURE | S

(10-4). A LONG TERM EXPCSURE EVALUATI ON WLL BE PERFORMED DURI NG THE
REMEDI AL DESI GN PHASE TO EVALUATE THE POTENTI AL RI SK TO HUVAN HEALTH
FROM THE Al R EM SSI ONS.

PRESENTLY I T I S UNKNOAWN WHETHER PCSSI BLE FUTURE EM SSI ONS OF VOCS FROM
THE UNTREATED Al R RELEASED FROM THE Al R STRI PPER STACK W LL EXCEED
FEDERAL AND STATE REQUI REMENTS FOR AIR EM SSI ONS.  THE SITE |'S LOCATED
IN AN AREA WH CH | S PRESENTLY CLASSI FI ED AS AN QZONE ATTAI NVENT AREA.
IF IT IS DETERM NED THAT THESE EM SSI ONS DO EXCEED El THER FEDERAL CR
STATE CRITERIA OR | F THE CLASSI FI CATI ON OF THE AREA CHANGES TO AN QZONE
NON- ATTAI NVENT AREA THEN APPROPRI ATE Al R EM SSI ON CONTROL EQUI PMENT
SHALL BE PROVIDED. |IN ADDITION, AlR EM SSI ONS CONTROLS W LL BE PROVI DED
IF 1T 1S DETERM NED THAT EM SSI ONS FROM THE Al R STRI PPER STACK CCQULD
RESULT I N AN EXPOSURE TO HUVAN HEALTH I N EXCESS OF THE LONER END OF THE
EPA CARCI NOGENI C RI SK RANGE OF 1E-06 1.0 X (10-6). THE COSTS FOR SUCH
AR EM SSI ON CONTROLS ARE NOT | NCLUDED | N THE ESTI MATED COST PRESENTED
FOR THI S ALTERNATI VE AND FOR ALTERNATI VE GNM 4 BECAUSE SUCH ESTI MATES



W LL DEPEND ON | NFORVATI ON GATHERED DURI NG THE PREDESI GN AND REMEDI AL
DESI GN PHASES.

ALL THE TREATMENT ALTERNATI VES THAT ARE BEI NG DI SCUSSED (GW2, GW3, AND
GNM4) | NCLUDE A CONTI NGENCY FOR TREATING CHROM UM I F I T | S NECESSARY TO
MEET EFFLUENT LI M TATI ONS AS DETERM NED BY EPA. THE TREATMENT CF GROUND
WATER TO REMOVE THE LEVELS OF CHROM UM I N ORDER TO MEET DI SCHARGE

LI M TATI ONS WOULD BE DONE USI NG THE REDUCTI ON, COAGULATI ON, AND

FI LTRATI ON PROCESSES.

REDUCTI ON, COAGULATI ON AND FI LTRATI ON ARE COMWONLY USED PROCESSES FCR
THE REMOVAL OF CHROM UM FROM WASTEWATER.  HEXAVALENT CHROM UM | S REDUCED
TO THE LESS TOXI C TR VALENT CHROM UM USI NG SULFUR DI OXI DE AND FERRQUS
SULFATE. THE TRI VALENT CHROM UM | S THEN PRECI PI TATED FROM THE AQUEQUS
PHASE USI NG LI ME TREATMENT TO CREATE | NSOLUBLE HYDROXI DES WH CH WOULD BE
REMOVED BY COAGULATI ON AND AQUEQUS FI LTRATI ON.

COAGULATI ON I NVOLVES A SERIES OF CHEM CAL AND MECHANI CAL OPERATI ONS.
THESE OPERATI ONS CUSTOVARI LY COWPRI SE TWO DI STI NCT PHASES: M XI NG
VWHEREI N THE DI SSOLVED COAGULANT |'S RAPI DLY DI SPERSED THROUGHOUT THE
WATER BElI NG TREATED, USUALLY BY VI OLENT AdQ TATI ON; AND FLOCCULATI ON,
I N\VOLVI NG AG TATI ON OF THE WATER AT LOAER VELCOCI TI ES FCR A LONGER
PERI CD, DURI NG WHI CH SMALL PARTI CLES GROW AND AGELOVERATE | NTO
WELL- DEFI NED FLOCS OF SUFFI CI ENT SI ZE TO SETTLE READI LY.

FI LTRATI ON | S AN OPERATI ON THAT SEPARATES SUSPENDED MATTER FROM WATER BY
PASSING | T THROUGH A POROUS MATERI AL. THESE MEDI A ALLOW WATER TO PASS
THOUGH, BUT PARTI CLES ARE CAUGHT WHEN THEY COLLI DE WTH THE FILTER

MEDI A.  COMMON FI LTRATI ON MEDI A | NCLUDE SAND, ANTHRACI TES, DI ATOVACEQUS
EARTH, OR FINELY WOVEN FABRIC. THE FI LTERS MJUST BE BACKWASHED

PERI CDI CALLY TO REMOVE THE SCLIDS. THE SOLI DS VWH CH ARE REMOVED FROM
THE FI LTERS MUST THEN BE DI SPOSED OF PROPERLY ACCORDI NG TO THE

REQUI REMENTS OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA). A

PI LOT STUDY WOULD BE NECESSARY TO PROVI DE ADDI T1 ONAL | NFORVATI ON ON

DESI GN, CONSTRUCTI ON, AND OPERATI ON AND MAI NTENANCE CONSI DERATI ONS PRI OR
TO | MPLEMENTATI ON.

A PHASED APPROACH |'S PLANNED FOR | MPLEMENTATI ON OF THI S ALTERNATI VE AS
WELL AS ALTERNATI VES GM3 AND GM4. THE FI RST PHASE WOULD ENTAI L THE
START OF REMEDI ATI ON WHERE THE HI GHEST LEVELS OF VOCS (PRI MARI LY TCE)
HAVE BEEN DETECTED NEAR THE FORMER PROCESS PLANT BU LDI NG AND WOULD
CONCENTRATE ON THE AREA WTH N THE FORVER NCR PRCPERTY BOUNDARI ES WEST
OF THE CONRAI L TRACKS (FIGURE 4). TH' S ALTERNATI VE WOULD PROVI DE FOR
THE | NSTALLATI ON OF ADDI TI ONAL RECOVERY VELLS, AT LEAST ONE OF VWH CH
WOULD BE LOCATED I N THE AREA CF H GHEST CONTAM NATI ON CR THE SOURCE AREA
NEAR THE BU LDI NG THE EXACT NUMBER OF ADDI TI ONAL EXTRACTI ON WELLS W LL
BE DETERM NED | N CONSULTATI ON WTH, AND AS APPROVED BY, EPA DURI NG THE
PREDESI GN PHASE.  ADDI TI ONAL MONI TORI NG VEELLS, THE NUMBER AND LOCATI ON
OF WH CH SHALL BE APPROVED BY EPA, SHALL BE | NSTALLED EAST OF THE

CONRAI L TRACKS DOMGRADI ENT OF THE SOURCE AREA TO FURTHER EVALUATE THE
NECESSI TY FOR ADDI TI ONAL RECOVERY WELLS AND/ OR EXPANSI ON OF THE PUMP AND
TREAT SYSTEM | F DETERM NED NECESSARY BY EPA, AS A RESULT COF

I NFORVATI ON GATHERED DURI NG THE FI RST PHASE OF THE WORK, ADDI TI ONAL
RECOVERY WELLS ANDY OR AN AIR STRIPPER UNI T MAY BE REQU RED TO BE

I NSTALLED FOR REMEDI ATI ON OF THE PLUME DOMNGRADI ENT OF THE SOURCE AREA
NEAR THE BU LDING IN TH S RESPECT THE REMEDI AL ACTI ON ADDRESSES THE
CONTAM NATI ON I N THE ENTI RE GROUND WATER PLUME. HOWMEVER, BY USI NG A
PHASED APPRCACH THE ONGO NG EVALUATI ON OF THE EFFECTI VENESS OF THE
REMEDI AL ACTI ON SHALL PROVI DE | NFORVATI ON WH CH W LL THEN BE USED TO
DETERM NE THE NEED FOR ADDI TI ONAL MONI TORI NG ANDY CR RECOVERY VELLS. THE
TREATED GROUND WATER FROM THE FI RST PHASE OF REMEDI ATI ON WOULD BE

DI SCHARGED TO THE SURFACE WATER OF | RON BRANCH | N COVPLI ANCE W TH THE
NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (NPDES) REQUI REMENTS CF
THE CLEAN WATER ACT (CWA); OR TO A GROUND WATER | NFI LTRATI ON GALLERY
MEETI NG THE REGULATORY REQUI REMENTS OF THE SAFE DRI NKI NG WATER ACT
(SDWA) UNDERGRCOUND | NJECTI ON CONTROL (40 CFR PARTS 144, 145, 146, AND



147). THE GROUND WATER | NFI LTRATI ON GALLERY WOULD ATTEMPT TO USE THE
TREATED WATER TO RECHARCE THE AQUI FER AND FLUSH THE CONTAM NATED GROUND
WATER TOMRDS THE RECOVERY WELLS TO HASTEN REMEDI ATION. | F AN

ADDI TI ONAL Al R STRI PPER IS REQUI RED TO TREAT THE GROUND WATER PLUME EAST
CF THE CONRAI L TRACKS, THE TREATED GROUND WATER FROM TH S DOWNGRADI ENT
AREA WOULD LI KELY BE DI SCHARGED TO THE SURFACE WATER OF | RON BRANCH.
HONEVER, THE DETAI LS OF THE DI SCHARGE TO SURFACE WATER ANDY OR THE

I NFI LTRATI ON GALLERY W LL BE DETERM NED DURI NG THE REMEDI AL PREDESI GN
STUDI ES AND APPROVED BY EPA.  THI S SAME PHASED APPROACH WOULD BE USED
FOR ALL THE TREATMENT ALTERNATI VES; HOMNEVER, EACH WOULD VARY I N THE TYPE
OF TREATMENT PROVI DED FCR VOCS. TREATMENT WOULD CONTI NUE UNTI L THE
CONTAM NANTS I N THE GROUND WATER ARE AT OR BELOW THE MCLS OR NON- ZERO
MAXI MUM CONTAM NANT LEVEL GQOALS (MCLGS) AS DETERM NED BY EPA.

A QUARTERLY GROUND WATER MONI TORI NG PROGRAM WOULD REMVAI N | N EFFECT
DURI NG TH S REMEDI AL ACTI ON TO MONI TOCR BOTH ON-SI TE AND OFF- SI TE WELLS.

AN ANNUAL SURFACE WATER AND SEDI MENT MONI TORI NG PROGRAM WOULD ALSO BE
PUT | NTO EFFECT DURI NG THI S REMEDI AL ACTI ON TO MONI TOR | RON BRANCH.

THE USE OF GROUND WATER WOULD BE RESTRI CTED THROUGH | NSTI TUTI ONAL
CONTROLS AS DESCRI BED | N ALTERNATI VE GV 1A, UNTIL THE CLEANUP LEVELS
(MCLS AND NON- ZERO MCLGS) ARE ACHI EVED.

THE RECOVERY VELLS CAN BE EASILY CONSTRUCTED ON-SITE. IN ADDITION, THE
Al R STRI PPER NEEDED FOR TH S ALTERNATI VE HAS ALREADY BEEN CONSTRUCTED AS
PART OF THE | NTERI M RESPONSE MEASURE. | F ANOTHER AIR STRIPPER IS
NECESSARY | T WOULD REQUI RE APPROXI MATELY SI X MONTHS TO CONSTRUCT | T.
THE REDUCTI ON, COAGULATI ON AND FI LTRATI ON TREATMENT UNI T FOR THE

CHROM UM CONTI NGENCY WOULD TAKE APPROXI MATELY SI X MONTHS TO CONSTRUCT.

I NFI LTRATI ON GALLERI ES ARE COVMONPLACE, SI MPLE IN DESI GN, AND EASY TO
CONSTRUCT.  TH S TECHNOLOGY | S RELI ABLE FOR HANDLI NG THE DI SCHARGE CF
TREATED GROUND WATER. THE ADDI TI ONAL RECOVERY WVEELLS, | NFI LTRATI ON
GALLERY, AND SURFACE WATER DI SCHARGE PI PI NG WOULD REQUI RE APPROXI MATELY
SI X MONTHS TO DESI GN AND CONSTRUCT.

ALTERNATI VE GWM3: PUWPI NG CARBON ADSORPTI ON, COAGULATI ON AND
FI LTRATI ON CONTI NGENCY, | NFI LTRATI ON ANDY OR SURFACE WATER DI SCHARGE

CAPI TAL CCST: $ 1,188, 000
ANNUAL O8&M COST: $ 1,170, 000
PRESENT WORTH COST: $ 6, 255, 000

TH'S ALTERNATIVE | S SIM LAR TO ALTERNATI VE GW 2, EXCEPT THAT THE
TREATMENT FOR VOCS WOULD BE PROVI DED BY LI QUI D PHASE CARBON ADSCRPTI ON.
CARBON ADSORPTION |'S USED TO TREAT SI NGLE- PHASE, AQUEQUS ORGANI C WASTE
MATERI ALS WTH H GH MOLECULAR VEI GHTS, HI GH BA LI NG PO NTS AND
UNSATURATED CHLORI NATED HYDROCARBONS SUCH AS TRI CHLORCETHYLENE, THE

PRI NCI PAL CONTAM NANT AT THE SI TE.

THE CHEM STRY OF CARBON IS SUCH THAT MOST ORGANI C COVPOUNDS W LL READI LY
ATTACH THEMSELVES TO CARBON ATOVS. CARBON USED FOR ADSCRPTION IS
USUALLY TREATED TO PRODUCE A PRODUCT W TH A LARGE SURFACE- TO- VOLUME

RATI O, THEREBY EXPCSI NG A MAXI MUM NUMBER OF CARBON ATOVB AS ACTI VE
ADSORPTI ON SI TES.  ADSORPTI ON OCCURS WHEN AN CRGANI C MOLECULE | S BROUGHT
I NTO CONTACT WTH THE SURFACE OF THE ACTI VATED CARBON AND | S HELD THERE
BY PHYSI CAL OR CHEM CAL FORCES.

CARBON ADSCRPTI ON | S FREQUENTLY ACCOWPLI SHED USI NG A FI XED BED OR
COUNTERCURRENT MOVI NG BEDS. | N A FI XED BED CARBON COLUMN, THE WASTE
STREAM ENTERS NEAR THE TCP OF THE COLUWN THROUGH AN | NFLUENT

DI STRIBUTCR  THE WASTE STREAM FLOAS DOMWARD THROUGH THE CARBON BED AND
EXITS THROUGH AN UNDERDRAI N SYSTEM  WHEN THE HEAD LOSS BECOMES

EXCESSI VE FROM ACCUMULATED SUSPENDED SOLI DS, THE COLUWN IS TAKEN

CFF- LI NE AND BACKWASHED. THE EFFLUENT FROM THE BACKWASH NG SYSTEM | S
RECI RCULATED THROUGH THE SYSTEM  SPENT ACTI VATED CARBON CAN BE
RECGENERATED ElI THER THERVALLY OR BY VOC EXTRACTI ON, VOCS ARE CGENERALLY



RECLAI MED.

FACTORS THAT | NFLUENCE THE EFFECTI VENESS OF CARBON ADSCRPTI ON ARE THE
ADSORPTI VITY AND SCLUBI LI TY OF THE MATERI AL; THE PH AND TEMPERATURE OF
THE WASTE STREAM THE NATURE CF THE SPECI FI C CONTAM NANT; AND THE RAW
MATERI ALS AND PROCESS USED TO ACTI VATE THE CARBON. I N TH S ALTERNATI VE
THE CONTAM NATED GROUND WATER FROM THE PROPOSED EXTRACTI ON WELLS WOULD
BE PIPED TO A SERI ES OF ACTI VATED CARBON UNITS. TCE AND OTHER VCCS
WOULD BE ADSORBED TO THE CARBON.  WHEN MONI TORI NG | NDI CATED BREAKTHROUGH
OF CONTAM NANTS I N THE FI RST CARBON ADSORPTION UNIT, (I.E THE CARBON
MATERI AL HAD EXHAUSTED | TS CAPACI TY TO ADSORB VOCS, AND VOCS | N GROUND
WATER WERE NO LONCGER BEI NG REMOVED), THE GROUND WATER WOULD BE

REDI RECTED TO A SECOND UNIT AND THE CARBON FROM THE FI RST UNI T WOULD BE
REPLACED AND REGENERATED. UNLI KE ALTERNATI VE GW¥2, THERE WOULD NOT BE
ANY Al R EM SSI ONS FROM THE ACTI VATED CARBON UNI TS ON SI TE.

ALTERNATI VE GM3 |'S READI LY | MPLEMENTED USI NG EXI STING TECHNOLOG ES. I T
WOULD REQUI RE APPROXI MATELY SI X TO ElI GAT MONTHS TO | MPLEMENT THI S
ALTERNATI VE FOLLOW NG THE COWPLETI ON CF REMEDI AL DESI GN.

TH' S ALTERNATI VE ALSO | NCLUDES A CONTI NGENCY FCOR PROVI DI NG TREATMENT FOR
CHROM UM REMOVAL BY REDUCTI ON, COAGULATI ON, AND | NFI LTRATI ON AS
DESCRI BED | N ALTERNATI VE GW¥ 2, | F DETERM NED NECESSARY BY EPA DURI NG THE
PREDESI GN PHASE | N ORDER TO MEET EFFLUENT DI SCHARGE LI M TATI ONS.

AS DESCRIBED I N GW 1A AND GW 2, CONTI NUED QUARTERLY GROUND WATER

MONI TORI NG AND | NI TI ATI ON OF ANNUAL MONI TORI NG OF THE SURFACE WATER AND
SEDI MENT OF | RON BRANCH AS WELL AS RESTRI CTI ON OF GROUND WATER USE
THROUGH | NSTI TUTI ONAL CONTRCOLS ARE ALL COVPONENTS OF GV 3 ALSQO

TH' S ALTERNATI VE SHALL PROCEED IN A PHASED APPROACH AS QUTLINED I N
ALTERNATI VE GV 2; HOMNEVER, THE TREATMENT PROCESS FOR REMOVAL OF VCCS
WOULD BE CARBON ADSCORPTI ON. AN ADDI TI ONAL CARBON ADSCRPTI ON UNI T MAY BE
REQUI RED, AS A RESULT OF THE ONGO NG EVALUATI ON OF THE EFFECTI VENESS CF
THE TREATMENT TO ADDRESS THE CONTAM NANT PLUME DOANGRADI ENT OF THE
SOURCE AREA. THE COST ESTI MATES REFLECT THE | NSTALLATION OF TH S

ADDI TI ONAL CARBON ADSCORPTION UNI T AS WELL AS THE | NSTALLATI ON CF

ADDI TI ONAL GROUND WATER MONI TORI NG WELLS AS DETERM NED NECESSARY BY EPA
AS A RESULT OF THE EVALUATI ON PERFORMED AS PART CF THE FI RST PHASE COF
THE REMEDY.

ALTERNATI VE GM4: PUWPI NG Al R STRI PPl NG AND CARBON ADSCRPTI ON,
COAGULATI ON AND FI LTRATI ON, | NFI LTRATI ON, ANDY OR SURFACE WATER DI SCHARGE

CAPI TAL COSTS: $ 1,031, 000
ANNUAL 0&M COST: $ 859,000
PRESENT WORTH CCST: $ 4,749, 000

IN TH S ALTERNATI VE, TREATMENT COF VOC CONTAM NATI ON SHALL BE PROVI DED BY
AN Al R STRI PPER FOLLOWED BY CARBON ADSORPTI ON OF THE Al R STRI PPER EFFLUENT.

IN AN ATTEMPT TO REDUCE THE LEVELS CF TCE | N GROUND WATER QUI CKLY, NEW
RECOVERY WELLS SHALL BE | NSTALLED IN THE AREA WTH THE H GHEST LEVELS COF
CONTAM NATION.  TH'S COULD RESULT IN Al R STRI PPER | NFLUENT

CONCENTRATI ONS WHI CH WOULD EXCEED THE DESI GN CAPACI TY FOR THE AIR

STRI PPER AND, THEREFORE, THE Al R STRI PPER EFFLUENT MAY REQUI RE

ADDI TI ONAL TREATMENT PRI OR TO DI SCHARGE. TH S ALTERNATI VE PROVI DES FOR
THE USE OF THE PRESENT Al R STRI PPER | N ASSCCI ATION WTH A MOBI LE CARBON
ADSCRPTION UNIT. THI'S MOBILE UNIT IS NOT EXPECTED TO BE USED THROUGHOUT
THE LI FE OF THE REMEDI AL ACTI ON BUT WOULD BE USED DURI NG THE | NI TI AL
STAGES OF REMEDI ATI ON UNTIL THE LEVELS OF VOCS IN THE Al R STRI PPER
EFFLUENT REACH ACCEPTABLE LEVELS (MCLS AND NON-ZERO MCLGS). | N ADDI TI ON
TO PROVI DI NG TREATMENT FOR THE GROUND WATER | TSELF, Al R EM SSI ONS FROM
THE AIR STRI PPER W LL BE REGULATED | N ACCORDANCE W TH THE STATE OF
DELAWARE REGULATI ONS GOVERNI NG THE CONTROL CF Al R POLLUTI ON AND THE US
EPA' S PCOLICY ON CONTROL OF AIR EM SSI ON FROM SUPERFUND Al R STRI PPERS AT
SUPERFUND GROUND WATER SI TES (OSWER DI RECTI VE 9355. 0-28, JUNE 1989) AND



BE PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONVENT.

AS WTH ALTERNATI VE G¥2, TH S ALTERNATIVE WLL ALSO RESULT I N VOC
EM SSI ONS FROM THE Al R STRI PPER STACK. THE COSTS SUMVARI ZED ABOVE DO
NOT REFLECT THE COSTS FOR THE ADDI TI ONAL CONTROLS FCR THESE EM SSI ONS
NOR THE ASSOCI ATED ANNUAL CG&M COSTS. | F I T |'S DETERM NED BY EPA, THAT
THESE EM SSI ONS EXCEED ElI THER THE FEDERAL OR STATE CRI TERIA, OR WLL
RESULT I N AN EXCEEDENCE OF A 1E-06 CARCI NOGENI C RI SK TO HUVAN HEALTH,
THEN APPROPRI ATE AIR EM SSI ON CONTRCL EQUI PMENT SHALL BE PROVI DED.
ALTERNATI VE GM4 WLL ALSO | NCLUDE A CONTI NGENCY FOR TREATI NG CHROM UM
I F NECESSARY | N ORDER TO MEET THE EFFLUENT LI M TATI ONS, AS DETERM NED
BY EPA, BY USI NG REDUCTI ON, CQAGULATI ON AND FI LTRATI ON AS DESCRI BED
UNDER ALTERNATI VE GV 2.

A PHASED APPROACH IS ALSO PLANNED FCR THE | MPLEMENTATI ON OF TH' S
ALTERNATI VE. THI' S PHASED APPRCACH HAS ALREADY BEEN DESCRI BED UNDER
ALTERNATI VE GM2. AIR STRIPPING WTH THE OPTI ON TO USE THE MBI LE
CARBON ADSCORPTION UNIT WLL BE I NI TIATED I N THE MOST H GHLY CONTAM NATED
AREA NEAR THE BUI LDI NG FI RST; CONCURRENTLY ADDI TI ONAL MONI TORI NG VELLS
WLL BE | NSTALLED DOANGRADI ENT OF TH S SOURCE AREA. THESE WELLS WLL BE
USED TO EVALUATE THE EFFI Cl ENCY OF THE ONGO NG REMEDI ATI ON AS WELL AS
THE NECESSI TY FOR ADDI TI ONAL RECOVERY WELLS ANDY OR TREATMENT UNITS. THE
TREATED GROUND WATER FROM THE I NI TI AL PHASE COF REMEDI ATI ON WOULD BE

DI SCHARGED TO SURFACE WATER COF | RON BRANCH | N COVPLI ANCE W TH THE CWA
NPDES PROGRAM OR TO A GROUND WATER | NFI LTRATI ON GALLERY LOCATED ON- SI TE
I N ACCORDANCE W TH THE SDWA UNDERGRCUND | NJECTI ON CONTRCL PROGRAM

AGAIN, AS DESCRI BED UNDER ALTERNATI VE GV 2 THE TREATED GROUND WATER FROM
THE SECOND PHASE OF REMEDI ATION, |F NEWAI R STRI PPING UNI TS WERE TO BE

I NSTALLED, WOULD MAI NLY BE DI SCHARGED TO THE SURFACE WATER OF | RON
BRANCH. THE DETAI LS REGARDI NG THE DI SCHARGE OF EXTRACTED AND TREATED
GROUND WATER WOULD BE APPROVED BY EPA DURI NG THE PREDESI GN PHASE. THE
COST ESTI MATES REFLECT THE | NSTALLATI ON OF AN ADDI TI ONAL Al R STRI PPER
AND CARBON ADSCORPTI ON UNI T AND | NSTALLATI ON OF ADDI TI ONAL GROUND WATER
VELLS WH CH MAY BE DETERM NED NECESSARY BY EPA AS A RESULT OF THE
EVALUATI ON PERFORMVED AS PART OF THE FI RST PHASE OF THE REMEDY.

TH' S TREATMENT WOULD CONTI NUE UNTI L THE CONTAM NANTS | N THE GROUND WATER
ARE AT OR BELOW THE MCL OR NON-ZERO MCLG REQUI REMENTS.

A VELL SURVEY SHALL BE CONDUCTED TO DETERM NE THE LOCATI ON OF ALL WELLS
WTH N A ONE M LE RADIUS CF THE SITE, | N ORDER TO UPDATE THE PREVI QUS
VELL SURVEY, AND FACI LI TATE THE GROUND WATER MONI TORI NG PROGRAM

AS | N ALTERNATI VES GW¥ 1A, GH¥2 AND GV 3, A QUARTERLY GROUND WATER

MONI TORI NG PROGRAM WOULD REVAI N I'N EFFECT DURI NG TH S REMEDI AL ACTI ON TO
MONI TCR BOTH ON-SI TE AND OFF-SI TE WELLS AND AN ANNUAL SURFACE WATER AND
SEDI MENT MONI TORI NG PROGRAM WOULD ALSO BE | NI TI ATED AND PERFCRVED
THROUGHQUT THE REMEDI AL ACTI ON TO MONI TOR DI SCHARGES TO | RON BRANCH.

THE USE OF GROUND WATER WOULD BE RESTRI CTED THROUGH | NSTI TUTI ONAL
CONTROLS, AS DESCRI BED I N ALTERNATI VE GW 1A, UNTIL THE REMEDI ATI ON CLEAN
UP REQUI REMENTS AS DETERM NED BY EPA ARE REACHED.

THE TECHNOLOG ES | NCLUDED | N ALTERNATI VE GAM4 CAN BE READI LY

| MPLEMENTED, AS DI SCUSSED I N THE ANALYSI S OF ALTERNATI VES GN# 2 AND

GN¥ 3. THE TI ME REQUI RED TO ADD THE CARBON ADSORPTI ON SYSTEM TO THE

EXI STI NG TREATMENT TRAI N WOULD BE APPROXI MATELY FOUR WEEKS FOLLON NG THE
COVPLETI ON OF REMEDI AL DESI GN.  THE TI ME TO | NSTALL ADDI TI ONAL RECOVERY
VELLS AND AN | NFI LTRATI ON GALLERY WOULD BE SI X MONTHS. | F AN ADDI TI ONAL
AIR STRIPPER UNIT IS NECESSARY I T IS ESTI MATED THAT 6 MONTHS WOULD BE
REQUI RED FCR THE | NSTALLATI ON FOLLON NG REMEDI AL DESI GN.

#SCA
8.0 SUWARY COF COVPARATI VE ANALYSI S:

THE FI VE REMEDI AL ACTI ON ALTERNATI VES DESCRI BED ABOVE WERE COVPARED



AGAI NST THE NI NE EVALUATI ON CRI TERI A AS SET FORTH IN THE NCP, 40 CFR S
300. 430(E)(9). THESE NI NE EVALUATI ON CRI TERI A CAN BE CATEGORI ZED | NTO
THREE GROUPS: THRESHOLD CRI TERI A, PR MARY BALANCI NG CRI TER A, AND

MODI EYI NG CRI TERIA.  THE CRI TERI A ASSOCI ATED W TH EACH CATEGORY ARE AS
FOLLOMS:

THRESHOLD CRI TERI A:

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT COVPLI ANCE W TH
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

PRI MARY BALANCI NG CRI TER A

LONG TERM EFFECTI VENESS

REDUCTION CF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT
SHORT- TERM EFFECTI VENESS

| MPLEMENTABI LI TY

cosT

MODI FYI NG CRI TERI A

COVMMUNI TY ACCEPTANCE
SUPPORT AGENCY ACCEPTANCE

THESE EVALUATI ON CRI TERI A RELATE DI RECTLY TO REQUI REMENTS I N SECTI ON 121
OF CERCLA, 42 USC S 9621, WH CH DETERM NE THE OVERALL FEASI BI LI TY AND
ACCEPTABI LI TY OF THE REMEDY. THRESHOLD CRI TERI A MJST BE SATISFIED I N
ORDER FOR A REMEDY TO BE ELI G BLE FOR SELECTI ON. PRI MARY BALANCI NG

CRI TERI A ARE USED TO WEI GH MAJOR TRADE- OFFS BETWEEN REMEDI ES.  SUPPORT
AGENCY AND COVMUNI TY ACCEPTANCE ARE MODI FYI NG CRI TERI A FORVALLY TAKEN

I NTO ACCOUNT AFTER PUBLI C COMVENT | S RECEI VED ON THE PROPOSED PLAN.

THE FOLLOW NG DI SCUSSI ON SUMVARI ZES THE EVALUATI ON OF THE FI VE REMEDI AL
ALTERNATI VES DEVELOPED FOR THE NCR M LLSBORO SI TE AGAI NST THE NI NE
EVALUATI ON CRI TERI A

1) OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

A PRI MARY REQUI REMENT OF CERCLA | S THAT THE SELECTED REMEDI AL ACTI ON BE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT. A REMEDY |'S PROTECTI VE
IF I'T REDUCES CURRENT AND POTENTI AL RI SKS TO ACCEPTABLE LEVELS UNDER THE
ESTABLI SHED Rl SK RANGE POSED BY EACH EXPOSURE PATHWAY AT THE SI TE.

ALTERNATI VE GM 1 (NO ACTI ON) AND ALTERNATI VE GW 1A (LI M TED ACTI QN)
WOULD NOT' MEET THE SI TE REMEDI ATI ON GOALS, AND DO NOT PROVI DE DI RECT
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.  ALTERNATI VE GV 1A
(LIMTED ACTION) WOULD PROVI DE SOMVE LEVEL OF PROTECTI ON BY USI NG

I NSTI TUTI ONAL CONTROLS TO LIM T GROUND WATER USE. ALTHOUGH THESE
ALTERNATI VES (GW1 AND GW 1A) WOULD PROVI DE | NFORVATI ON ON CHEM CAL AND
PHYSI CAL FATE AND TRANSPORT OF CONTAM NANTS BY CONTI NUED MONI TORI NG CF
THE GROUND WATER, THEY WOULD DO NOTH NG TO REDUCE CONTAM NATI ON LEVELS,
VWH CH CURRENTLY EXCEED MCLS. THESE ALTERNATI VES WOULD ALLOW FCR THE
FURTHER M GRATI ON OF CONTAM NATI ON, AND WOULD ALLOW ADDI TI ONAL HUVAN
EXPOSURE. SINCE GW¥1 AND GV 1A ARE NOT PROTECTI VE OF HUVAN HEALTH AND
THE ENVI RONMVENT THEY W LL NO LONGER BE CONSI DERED VI ABLE OPTIONS | N THE
REMAI NDER OF TH S SECTI ON.

ALTHOUGH ALTERNATI VES GN2 (Al R STRIPPING), GN3 (CARBON ADSCRPTI ON),

AND GM 4 (Al R STRI PPI NG AND MOBI LE CARBON ADSORPTI ON) WOULD DECREASE THE
FURTHER OFF- SI TE M GRATI ON OF CONTAM NATED GROUND WATER BY ACTI VELY

PUVPI NG THE GROUND WATER TOMRDS THE RECOVERY WELLS, MANAGE THE ON-SI TE
CONTAM NANT PLUVE, AND CLEAN THE GROUND WATER TO S| TE REMEDI ATI ON
STANDARDS, GW 4 PROVI DES THE BEST OVERALL PROTECTI ON OF HUMAN HEALTH AND
THE ENVI RONVENT.  GW 4 PROVI DES FOR A MOBI LE CARBON ADSORPTI ON UNI T TO
FURTHER REDUCE THE VOC CONCENTRATI ON | N THE GROUND WATER TO LEVELS BELOW
WAl CH THE PRESENTLY DESI GNED Al R STRI PPER ALONE M GHT NOT ACCOMPLI SH.



ALTERNATI VES GV 2 AND GW 4, HOMNEVER, TREAT VOC CONTAM NATI ON BY USI NG AN
AR STRI PPER WHI CH RESULTS I N THE GENERATI ON AND RELEASE OF VOCS

EM SSI ONS FROM THE Al R STACK. AS PREVI QUSLY STATED, THE NEED FCR AIR
EM SSI ON CONTROLS SHALL BE DETERM NED DURI NG PREDESI GN.  CONTRCOLS SHALL
BE ADDED TO THE Al R STRI PPER AS NECESSARY TO ENSURE PROTECTI ON CF HUVAN
HEALTH AND THE ENVI RONMVENT, AND TO MEET ALL STATE AND FEDERAL

REQUI REMENTS REGARDI NG Al R EM SSI ONS.

COVPLI ANCE W TH ARARS

ALTERNATI VES GV 3 ( CARBON ADSCRPTION) AND GNM4 (Al R STR PPI NG AND MOBI LE
CARBON ADSORPTI ON) WOULD MEET THEI R RESPECTI VE APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS ( ARARS) OF FEDERAL AND STATE ENVI RONVENTAL
LAWS. THEY WOULD COVPLY W TH STATE AND FEDERAL REQUI REMENTS ASSCCI ATED
W TH GROUND WATER MONI TORI NG ( RCRA 40 CFR 264. 90- 264. 101), DRI NKI NG
WATER STANDARDS ( SAFE DRI NKI NG WATER ACT MCLS- 40 CFR 141. 11-141.16 AND
MCLG 40 CFR 141.50-141.51, 50 FR 469-36) AND STATE OF DELAWARE WELL
CONSTRUCTI ON REQUI REMENTS (7 DELAWARE CCDE CH. 60). THESE ALTERNATI VES
WOULD ALSO COVPLY W TH STATE AND FEDERAL REQUI REMENTS PERTAI NI NG TO

PO NT SCQURCE DI SCHARGES TO SURFACE WATER | NCLUDI NG EFFLUENT LI M TATI ONS
(CLEAN WATER ACT 40 CFR PART 122), STATE WATER QUALI TY STANDARDS AND
FEDERAL AMBI ENT WATER QUALITY CR TERI A

ALTERNATI VES GN¥3 AND GW¥ 4 WOULD ALSO COVWPLY W TH STATE AND FEDERAL
REQUI REMENTS FOR UNDERGROUND | NJECTI ON CONTROL OF TREATED GROUND WATER
{SAFE DRI NKI NG WATER ACT (SDWA) AS I T APPLIES TO THE | NFI LTRATI ON
GALLERY: 40 CFR PARTS 144, 145, 146 AND 147). |IT IS UNKNOMW WHETHER
GWN¥2 (AR STRI PPER ALONE) WOULD MEET THE REQUI REMENTS FOR UNDERGROUND

I NJECTI ON CONTROL. THESE LEVELS ARE USUALLY SET AT MCLS. GW2 NAY NOT
MEET TH S REQUI REMENT DUE TO THE PCSSIBI LI TY OF H GH VOC CONCENTRATI ONS
IN THE AR STRI PPER | NFLUENT DURI NG THE START-UP OR | NI TI AL PHASE CF
REMEDI AL ACTI ON.

ALTERNATI VES G2 AND GW¥ 4 WOULD RESULT I N VOC EM SSI ONS TO AMBI ENT Al R
A LONG TERM EXPCSURE EVALUATI ON W LL BE PERFORMED DURI NG THE REMEDI AL
DESI GN TO EVALUATE THE POTENTI AL RI SK TO HUVMAN HEALTH AND THE

ENVI RONMVENT FROM THE Al R STRI PPER EM SSI ONS AND MAY REQUI RE ADDI TI ONAL
AR EM SSI ON CONTROLS TO MEET THE STATE AND FEDERAL GU DELI NES { CLEAN
AR ACT (CAA) NATI ONAL AMBI ENT Al R QUALI TY STANDARDS 40 CFR PART 50; CAA
NATI ONAL EM SSI ONS STANDARDS FOR HAZARDOUS Al R POLLUTI ON, 40 CFR PART
61; THE RCRA AIR EM SSI ON STANDARDS 40 CFR 264. 1030 AND 264.1050; THE
EPA PCLI CY FOR CONTROL OF AIR EM SSI ONS FROM SUPERFUND Al R STRI PPERS AT
SUPERFUND GROUND WATER SI TES ( CSWER DI RECTI VE 93. 55. 0-28 JUNE 1989) AND
STATE OF DELAWARE REGULATI ONS GOVERNI NG THE CONTROL CF Al R POLLUTI O\
CONCERNI NG AIR EM SSI ONS FROM AIR STRIPPERS. I N ADDI TION, AlR EM SSI ONS
CONTRCOLS WLL BE REQU RED I N ORDER TO ENSURE THE Al R EM SSI ONS DO NOT
EXCEED A 1E-06 1.0 X (10-6) CARCI NOGENI C Rl SK EXPCSURE CR A HAZARD | NDEX
CF GREATER THAN 1. 0 FOR PROTECTI ON OF HUVAN HEALTH.

TREATMENT RESI DUES GENERATED AS A RESULT OF PROVI DI NG TREATMENT UNDER
ANY OF THE THREE TREATMENT ALTERNATI VES WOULD BE HANDLED I N ACCORDANCE
W TH THE DI SPCSAL REQUI REMENTS OF RCRA (40 CFR PART 261, SUBPART C,
I NCLUDI NG LAND DI SPCSAL RESTRI CTI ONS CONTAI NED I N 40 CFR PART 268).

LONG TERM EFFECTI VENESS AND PERMANENCE:

ALTERNATI VES GV 2 (AIR STRIPPING, GWN3 (CARBON ADSCRPTION), AND GV 4
(AI'R STRI PPI NG AND MOBI LE CARBON ADSCORPTI ON) WOULD EQUALLY REDUCE THE
MASS OF TCE IN THE AQUI FER  EACH OF THESE THREE ALTERNATI VES | NCLUDES
SI M LAR PROCESSES FOR PUMPI NG AND DI SPCSAL OF TREATED GRCUND WATER AND
THEREFORE PROVI DE THE SAME LEVEL OF LONG TERM EFFECTI VENESS.

THE CQOAGULATI ON AND FI LTRATI ON TREATMENT (COVMON TO GW 2, GW 3 AND
GNM4), | F NECESSARY AS DETERM NED BY EPA, |S A RELI ABLE METHCD FOR
CHROM UM REMOVAL. | T IS VERY PCSSI BLE THAT THE USE OF THE COAGULATI ON
AND FI LTRATI ON OPTI ON WOULD NOT BE REQUI RED DUE TO THE RELATI VELY LOW
LEVELS OF CHROM UM FOUND | N GROUND WATER TO DATE.



REDUCTION COF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT:

ALTERNATI VES G2 (AR STRI PPING, GN3 (CARBON ADSCRPTION), AND GV 4
(AR STRI PPI NG AND CARBON ADSCORPTI ON) WOULD ALL REDUCE THE EXTENT TO

VWH CH THE CONTAM NANTS COULD M GRATE BY ACTI VELY CONTAI NI NG THE PLUME BY
PUVPI NG AND THEN TREATI NG THE CONTAM NATED GROUND WATER.  THESE
ALTERNATI VES ALSO | NCREASE THE MOBI LI TY, WTH N THE SI TE BOUNDARI ES, OF
THE CONTAM NANTS BY DRAW NG TOMRD THE RECOVERY WELLS.

ALTERNATI VES GV 2, GW¥3, AND GW4 ALL WORK TO REDUCE THE TOXIC TY OF THE
GROUND WATER BY ACTI VELY TREATI NG THE GROUND WATER AND REDUCI NG THE
LEVELS OF CONTAM NANTS | N THE TREATED EFFLUENT.

ALTERNATI VES GV 2, GWV¥3, AND GW¥4 ALL ACTI VELY REMOVE VOCS FROM GROUND
WATER. HOANEVER, GW2 (AR STRIPPING AND GM4 (AR STRI PPI NG AND CARBON
ADSCRPTI ON) REDUCE THE VOLUME OR MASS OF VOCS | N GROUND WATER BUT ALLOW
FOR THE CONTAM NANTS TO BE TRANSFERRED TO THE AMBI ENT AIR CONTRCLS FOR
REDUCI NG THE LEVEL OF AIR EM SSIONS TO THE ATMOSPHERE W LL BE

| MPLEMENTED | F NECESSARY AS DETERM NED BY EPA.  ALTERNATI VE GW 3 ( CARBON
ADSCRPTI ON) AND THE ADDI TI ONAL USE CF CARBON ADSORPTI ON FOR THE PORTI ON
OF TREATED EFFLUENT FROM GW 4 (Al R STRI PPI NG AND CARBON ADSORPTI ON) NMAY
ULTI MATELY DESTROY THE VOCS THROUGH THE REGENERATI ON OF ACTI VATED
CARBON, HONEVER, THE OVERALL REDUCTI ON OF CONTAM NANTS DEPENDS ON THE
MECHANI SM CHOSEN FOR REGENERATI ON OF THE ACTI VATED CARBON.  CONTAM NANTS
MAY ALSO BE RELEASED TO THE Al R DURI NG REGENERATI ON OF ACTI VATED CARBON
PROCESSES; THESE RELEASES, |F ANY, WOULD OCCUR OFF- Sl TE.

THE USE OF COAGULATI ON AND FI LTRATI ON FOR CHROM UM TREATMENT W LL REDUCE

THE LEVELS OF TOXICI TY AND MOBI LI TY OF CHROM UM BY ACTI VELY REMOVI NG

CHROM UM FROM THE GROUND WATER. THE VOLUME OF CHROM UM WOULD BE REDUCED

IN THE GROUND WATER, HONEVER, USE OF THI S TREATMENT SYSTEM WOULD PRODUCE

A CONTAM NATED SLUDGE WH CH WOULD HAVE TO BE DI SPOSED OF AS A HAZARDOUS WASTE.

SHORT- TERM EFFECTI VENESS

| MPLEMENTATI ON OF ANY OF THE TREATMENT ALTERNATI VES WOULD RESULT IN A
SLI GHT POTENTI AL FOR EXPCSURE DURI NG | NSTALLATI ON OF VELLS AND THE

I NFI LTRATI ON GALLERY. EXPOSURE TO WORKERS AND NEARBY RESI DENTS THROUGH
DI RECT CONTACT W TH AND | NHALATI ON OF VAPORS FROM THE CONTAM NATED
GROUND WATER COULD ALSO OCCUR. I N ADDI TI ON, WORKERS WOULD BE EXPCSED TO
NORVAL CONSTRUCTI ON HAZARDS. THESE RI SKS WOULD BE SI M LAR FOR
ALTERNATI VES GV 2, GWV¥3, AND GW4. HOWEVER, THESE RI SKS COULD BE

M TI GATED BY FOLLOW NG HEALTH AND SAFETY PRACTI CES AND STANDARD
CONSTRUCTI ON SAFETY PRACTI CES.

ALTERNATI VES GV 2, GW¥3, AND GW¥4 ALLOW FOR THE POTENTI AL EXPOCSURE TO
WORKERS FROM SAMPLI NG OF MONI TORI NG WELLS; HONEVER, TH' S SHALL ALSO BE
M Tl GATED BY FOLLOWN NG STANDARD HEALTH AND SAFETY PROTOCCLS.

| MPLEMENTABI LI TY

ALTERNATI VES GM2 (AIR STRIPPING AND GM4 (AR STRI PPI NG AND MCBI LE
CARBON ADSORPTI QN) COULD BE EASILY | MPLEMENTED AS AN AIR STRIPPER UNI T
AND A RECOVERY WELL ARE ALREADY | N CPERATI ON AT THE SI TE.

ALTERNATI VES GV 3 ( CARBON ADSCRPTI ON) AND GV 4 (AR STRI PPI NG AND MBI LE
CARBON ADSCRPTI ON) REQUI RE THE USE OF ACTI VATED CARBON UNI TS; HOWEVER,
IN GV 3 THE CARBON ADSORPTION UNI T WLL BE CONSTRUCTED AND | NSTALLED
ON-SI TE; CARBON ADSCRPTI ON UNI TS ARE COMMVERCI ALLY AVAI LABLE.

ALTERNATI VE GVM 3 WOULD REQUI RE THE REPLACEMENT OF ACTI VATED CARBON
APPROXI MATELY 15 TI MES PER YEAR AND THEREFORE REQUI RES A H GHER DEGREE
OF MAI NTENANCE THAN GW 4. THE CARBON ADSORPTI ON PROCESS EMPLOYED UNDER
ALTERNATI VE GM4 WOULD NOT LI KELY BE NEEDED FCR THE ENTI RE LI FE OF
TREATMENT BECAUSE I T WLL BE USED AS A POLI SH NG STEP AFTER REMOVAL OF
VOCS BY AIR STRIPPING | N ADDI TI ON, OPERATI ON CF THE Al R STRI PPER DCES
NOT REQUI RE FULLTI ME FI ELD PRESENCE, AS WOULD THE CARBON ADSCRPTI ON I N GW 3.



ALTERNATI VES GN2 (Al R STRIPPING), GN3 (CARBON ADSCRPTI ON) AND GW 4
(Al R STRI PPI NG AND MOBI LE CARBON ADSCRPTI ON) ALL REQUI RE THE

| NSTALLATI ON OF AN | NFI LTRATI ON GALLERY WH CH WOULD | NVOLVE STANDARD
CONSTRUCTI ON PRACTI CES.

THE COAGULATI ON AND FI LTRATI ON CONTI NGENCY TREATMENT COMMON TO
ALTERNATI VES GV 2, GWV¥3, AND GW¥4 WOULD EMPLOY STANDARD PROCESSES USED
IN THE TREATMENT OF WATER AND WASTE WATER. A PI LOT STUDY WOULD BE
NECESSARY TO PROVI DE ADDI TI ONAL | NFOCRVATI ON ON DESI GN, CONSTRUCTI ON AND
OPERATI ON AND MAI NTENANCE CONSI DERATI ONS PRI OR TO | MPLEMENTATI ON.  THE
ON-SI TE PRESENCE OF A TRAI NED OPERATOR WOULD LI KELY BE REQUI RED TO

| MPLEMENT TH S CONTI NGENCY.

(005])

THE PRESENT WORTH OF GW¥1 (NO ACTION) AND GW 1A (LIM TED ACTION) 1S
$622, 000 AND $697, 000 RESPECTI VELY, NEI THER OF THESE ALTERNATI VES EMPLOY
ANY TREATMENT ACTIVI TIES. THE PRESENT WORTH OF GN2 (AIR STRIPPING IS
$4, 256, 000 | NCLUDI NG CHROM UM TREATMENT CONTI NGENCY. THE PRESENT WORTH
OF GV 3 (CARBON ADSORPTION) |'S $6, 255, 000 | NCLUDI NG CHROM UM TREATMVENT
CONTI NGENCY. THE PRESENT WORTH COST OF GWM4 (Al R STRI PPI NG AND MOBI LE
CARBON ADSORPTI ON) |'S $4, 749, 000 | NCLUDI NG CHROM UM TREATMVENT

OONTI NGENCY. THEREFORE, OGN 1 HAS THE LOAEST PRESENT WORTH, FOLLOWED BY
OGN 1A GN2, GN4 AND GN 3.

SUPPORT AGENCY ACCEPTANCE

THE STATE OF DELAWARE ACTI NG AS THE SUPPORT AGENCY DURI NG THE | SSUANCE
OF THE ROD CONCURS ON THE SELECTED REMEDY, AS DESCRIBED I N SECTION 9.0
CF TH' S RCD.

COVMMUNI TY ACCEPTANCE

COWENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD CONCERNI NG THE
VARI QUS ALTERNATI VES ARE SUMVARI ZED | N THE RESPONSI VENESS SUMVARY VH CH
IS PART CF TH S ROD.

#SR
9.0 THE SELECTED REMEDY

BASED ON THE FINDINGS IN THE RI/FS AND THE NI NE CRI TERI A LI STED ABOVE,
THE EPA HAS SELECTED ALTERNATI VE GW# 4 PUVPI NG Al R STRI PPI NG AND CARBON
ABSCRPTI ON, COAGULATI ON AND FI LTRATI ON, | NFI LTRATI ON ANDY OR SURFACE
WATER DI SCHARGE AS THE SELECTED REMEDY FOR THIS SITE. TH S REMEDY
CONSI STS OF THE FOLLOW NG MAJOR COVPONENTS:

* EXTRACTI ON OF CONTAM NATED GROUND WATER USI NG ADDI Tl ONAL
RECOVERY WELLS UNTIL CLEAN UP LEVELS ARE ACHI EVED

* TREATMENT OF VOC CONTAM NATI ON | N GROUND WATER USI NG AN
AR STRI PPER FOLLOWED BY CARBON ADSCRPTI ON OF THE Al R
STRI PPER EFFLUENT UNTI L CLEAN UP LEVELS (MCLS AND NON- ZERO
MCLGS) ARE ACHI EVED

* A PROVI SI ON FOR CHROM UM TREATMENT USI NG COAGULATI ON AND
FI LTRATI ON, | F DETERM NED NECESSARY BY EPA TO ACH EVE
EFFLUENT LI M TATI ONS

* A PROVI SI ON FOR AIR EM SSI ON CONTRCLS, | F DETERM NED
NECESSARY BY EPA DURI NG PREDESI GN STUDI ES

* A COMBI NED DI SCHARGE TO SURFACE WATER ANDY OR ON- SI TE
GRCUND WATER | NFI LTRATI ON GALLERI ES

* CONDUCTI NG A WELL SURVEY TO DETERM NE THE LOCATI ON CF ALL
VWELLS WTH N A ONE M LE RADIUS OF THE SITE, | N ORDER TO



UPDATE THE PREVI QUS WVEELL SURVEY

* CONTI NU NG QUARTERLY MONI TORI NG OF GROUND WATER UNTI L THE
CLEAN UP LEVELS (MCLS AND NON- ZERO MCLGS) ARE ACHI EVED

* I NSTI TUTI NG AND ANNUAL MONI TORI NG PROGRAM FCR  SURFACE
WATER AND SEDI MENTS OF | RON BRANCH UNTI L THE CLEAN UP
LEVELS (MCLS AND NON- ZERO MCLGS) ARE ACHI EVED

* I NSTI TUTI ONAL CONTROLS RESTRI CTI NG GROUND WATER USE UNTI L
CLEAN UP LEVELS (MCLS AND NON- ZERO MCLGS) ARE ACHI EVED
THROUGHOUT THE ENTI RE GROUND WATER PLUVE, BY ESTABLI SH NG
AND ENFCORCI NG A STATE GROUND WATER MANAGEMENT ZONE AND
PROPERTY DEED RESTRI CTI ONS REGARDI NG THE | NSTALLATI ON OF
VELLS | N THE GROUND WATER NMANAGEMENT ZONE

THE SELECTED REMEDY SHALL ACHI EVE THE CLEANUP LEVELS OR REMEDI AL ACTI ON
OBJECTI VES BY ACTI VELY PUMPI NG AND TREATI NG THE CONTAM NATED GROUND
WATER THE SELECTED REMEDY SHALL RESTRI CT THE USE OF THE CONTAM NATED
GROUND WATER AS A DRI NKI NG WATER SCURCE UNTIL THE CLEANUP LEVELS (MCLS
AND NON- ZERO MCLGS) ARE MET. THE PERFORMANCE STANDARDS FOR THE SI TE ARE
TO ACH EVE LEVELS NO GREATER THAN THE MAXI MUM CONTAM NANT LEVELS (MCLS)
AND NON- ZERO MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS). THE PO NT OF
COVPLI ANCE SHALL BE ALL PO NTS THROUGHOUT THE AREA OF THE GROUND WATER
CONTAM NANT PLUME.

THE SELECTED REMEDY | NCLUDES PROVI SI ONS TO TREAT THE EFFLUENT FROM THE
Al'R STRI PPER USI NG CARBON ADSCRPTIQON, | F I T IS DETERM NED NECESSARY BY
EPA, TO ENSURE COVPLI ANCE W TH EFFLUENT LI M TATI ONS, ARARS AND CLEAN UP
LEVELS. THE MBI LE CARBON ADSORPTI ON UNIT SPECI FI ED UNDER THE SELECTED
REMEDY SHALL PROVI DE AN ADDI TI ONAL PCLI SHI NG STEP TO REDUCE VOC LEVELS
AFTER Al R STRI PPI NG TO ENSURE COVPLI ANCE W TH ARARS; ALSO, THE MBI LE
UNIT CAN ALSO BE REMOVED WHEN I T IS NO LONGER NEEDED. THE SELECTED
REMEDY SHALL, |F DETERM NED NECESSARY BY EPA, ALSO PROVI DE FOR THE

ADDI TION OF AIR EM SSI ON CONTRCLS | N ORDER TO MEET THE STATE AND FEDERAL
EM SSI ONS REQUI REMENTS AND TO ENSURE THAT EM SSIONS WLL NOT RESULT I N
CARCI NOGENI C RI SK EXPOSURE OF GREATER THAN 1. OE-06 OR A HAZARD | NDEX
GREATER THAN 1. 0.

I T IS ESTI MATED THAT APPROXI MATELY 8, 977,500 CUBI C FEET OF AQUI FER
CONTAM NATED W TH VOCS SHALL NEED TO BE REMEDI ATED. THE FS PROVI DED AN
ESTI MATE CF FI VE YEARS FOR TH S VOLUME CF CONTAM NATED GROUND WATER TO

PASS THRQUGH THE PUWP AND TREAT SYSTEM  THEREFORE THE COSTS PRESENTED
IN THE FS AND IN TH'S ROD ARE BASED ON FI VE YEARS FOR | MPLEMENTATI ON CF
TH S REMEDY. HOWNEVER, THE TI ME REQUI RED TO ACH EVE THE REMEDI AL ACTI ON
CBJECTI VES CANNOT BE DETERM NED.

A PHASED APPROACH IS PLANNED FOR THE | MPLEMENTATI ON OF THE REMEDI AL
ACTION.  THE FI RST PHASE WOULD ENTAI L THE START OF REMEDI ATI ON WHERE THE
H GHEST LEVELS OF VOCS (PRI MARI LY TCE) HAVE BEEN DETECTED ( SEE FI GURE 4)
NEAR THE FORVER PROCESS PLANT BUI LDI NG CONCURRENTLY, ADDI TI ONAL

MONI TORI NG WELLS SHALL BE | NSTALLED DOMNGRADI ENT OF THE SOURCE AREA TO
FURTHER EVALUATE THE NEED FOR ADDI TI ONAL RECOVERY WELLS ANDY OR EXPANS| ON
CF THE PUWP AND TREAT SYSTEM VWHI CH SHALL BE DETERM NED BY EPA. IN TH S
RESPECT, THE REMEDI AL ACTI ON ADDRESSES THE CONTAM NATI ON I N THE ENTI RE
GROUND WATER PLUME. HOWEVER BY USI NG THE PHASED APPROACH TREATMENT OF
GROUND WATER FROM ADDI TI ONAL ON- SI TE RECOVERY WELLS CAN BEG N QUI CKLY,
VWH LE FURTHER PREDESI GN STUDI ES ARE CONDUCTED TO DETERM NE THE CPTI MUM
LOCATI ON FCR ADDI TlI ONAL EXTRACTI ON WELLS WH CH M GHT BE NEEDED TO

CONTAI N THE ENTI RE PLUVE. ONCE THESE PREDESI GN STUDI ES ARE CONDUCTED,
THE ADDI TI ONAL EXTRACTI ON VEELLS ANDY CR TREATMENT FACI LI TI ES SHALL BE
DESI GNED AND BULT. I T IS POSSI BLE THAT THE RESULTS OF THESE PREDESI GN
STUDI ES SHALL REQUI RE THE CONSTRUCTI ON OF AN ADDI TI ONAL Al R STRI PPER, CR
THE EXPANSI ON OF THE EXI STI NG Al R STRI PPER AND ASSOCI ATED

TREATMENT/ DI SCHARCGE FAC LI TI ES.



THE SELECTED REMEDY | NCLUDES A CONTI NGENCY FOR TREATI NG CHROM UM | F
NECESSARY AS DETERM NED BY EPA TO MEET EFFLUENT LI M TATIONS. THE
TREATMENT OF GROUND WATER TO REMOVE THE LEVELS OF CHROM UM ABOVE THE MCL
SHALL BE ACCOWPLI SHED BY USI NG THE REDUCTI ON, CQOAGULATI ON AND FI LTRATI ON
PROCESSES. THE DETERM NATI ON TO USE THI S TREATMENT CPTION WLL BE

DECI DED DURI NG PREDESI GN STUDI ES | N CONSULTATI ON W TH AND AS DETERM NED
BY EPA.

TH S REMEDI AL ACTI ON SHALL RESTORE GROUND WATER TO | TS BENEFI Cl AL USE,
VWH CH AT TH'S SITE, I NCLUDES I TS USE AS A POTENTI AL DRI NKI NG WATER
SOURCE. BASED ON | NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON
AND ON A CAREFUL ANALYSI S OF ALL REMEDI AL ALTERNATI VES, EPA BELI EVES
THAT THE SELECTED REMEDY WLL ACH EVE THE PERFORVANCE STANDARDS. | T NAY
BECOVE APPARENT, DURI NG | MPLEMENTATI ON OR GOPERATI ON COF THE GROUND WATER
EXTRACTI ON SYSTEM AND | TS MODI FI CATI ONS, THAT CONTAM NANT LEVELS HAVE
CEASED TO DECLI NE AND ARE REMAI NI NG CONSTANT AT LEVELS H GHER THAN THE
REMEDI ATI ON LEVEL GOAL OVER SOME PORTI ON OF THE CONTAM NANT PLUME. I N
SUCH A CASE, THE SYSTEM PERFCRVANCE STANDARDS ANDY OR THE REMEDY MAY BE
REEVALUATED BY EPA.

THE SELECTED REMEDY SHALL | NCLUDE GRCUND WATER EXTRACTI ON AND TREATMENT
FOR A M N MM PERI GD OF FI VE YEARS, THROUGHQUT VWHI CH THE SYSTEM S
PERFORVANCE SHALL BE CAREFULLY MONI TORED AND ANALYZED ON A QUARTERLY
BASI S, AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED

DURI NG THE CPERATION. THE TI ME TO ACHI EVE PERFORVANCE STANDARDS CAN NOT
AS YET BE DETERM NED, BUT THE COST FOR THE ALTERNATI VES WERE CALCULATED
FOR FI VE YEARS.

MODI FI CATI ONS, APPROVED BY EPA, TO ACH EVE PERFORVANCE STANDARDS MAY
I NCLUDE ANY OR ALL OF THE FOLLOW NG

A. AT | NDI VI DUAL VWELLS WHERE CLEANUP LEVELS HAVE BEEN ATTAI NED, PUMPI NG
MAY BE DI SCONTI NUED,

B. ALTERNATI NG PUVPI NG AT VELLS TO ELI M NATE STAGNATI ON PO NTS;

C. PULSE PUMPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSORBED
CONTAM NANTS TO PARTI TI ON | NTO GROUND WATER, AND

D. I NSTALLATI ON OF ADDI TI ONAL EXTRACTI ON VEELLS OR TREATMENT UNI' TS TO
FACI LI TATE OR ACCELERATE CLEANUP OF THE CONTAM NANT PLUME.

ACCCRDI NG TO THE EPA' S EVALUATI ON COF GROUND WATER EXTRACTI ON REMEDI ES
(EPA/ 540/ 2-89/ 054), STUDI ES HAVE FOUND THAT | T TAKES ABOQUT SEVEN YEARS
TO ACHI EVE A STEADY STATE, BUT ONCE A STEADY STATE IS ACHIEVED (I.E THE
LEVELS OF CONTAM NANTS | N THE GROUND WATER REMAI N CONSTANT OVER A PERI OD
OF TIME), THE GROUND WATER WLL BE MONI TORED FOCR AN ADDI TI ONAL YEAR AND
A HALF TO ENSURE THAT A STEADY STATE DCES EXI ST AND |'S NOT | NFLUENCED BY
SEASONAL DI FFERENCES. | F THE STEADY STATE DCES NOT MEET THE CLEANUP
LEVELS ESTABLI SHED I N THI'S ROD, OTHER ALTERNATI VES WLL BE EVALUATED.

| F THE OTHER ALTERNATI VES ARE NOT PRACTI CABLE OR WLL NOT BE ABLE TO
MEET THE ESTABLI SHED CLEANUP LEVELS, THEN THE PERFORVANCE STANDARDS W LL
NEED TO BE REEVALUATED.

AS PREVI QUSLY STATED IN TH S DOCUMENT, THE COST SUWVARI ES ARE BASED ON
FI VE YEARS OF REMEDI ATI ON ATTRI BUTED TO THE ESTI MATED TI ME FOR THE
CONTAM NATED PLUME TO PASS THROUGH THE PUMP AND TREAT SYSTEM  THE COSTS
ASSCCI ATED WTH THI' S SELECTED REMEDY ARE QUTLI NED AS FOLLOWS: CAPI TAL
COSTS OF $1, 031, 000; ANNUAL CPERATI ON AND MAI NTENANCE (0O&M COSTS OF
$859, 000 AND PRESENT WORTH COSTS OF $4, 749, 000. THESE ESTI MATES DO NOT
I NCLUDE THE COSTS FOR AIR EM SSI ONS CONTRQLS, | F THEY ARE DEEMED
NECESSARY, NCR DO THEY | NCLUDE THE COST ASSOCI ATED W TH ANNUAL

MONI TOCRI NG OF THE SURFACE WATER AND SEDI MENT OF | RON BRANCH.

THE ABOVE ESTI MATES DO | NCLUDE THE COSTS ASSCCI ATED W TH TREATMENT OF
CHROM UM I N GROUND WATER, IF I T IS DETERM NED NECESSARY BY EPA DURI NG
THE PREDESI GN STUDY. | T SHOULD BE RECOGNI ZED THAT M NOCR CHANGES TO THE



SELECTED REMEDY MAY BE MADE BY EPA

#SD
10. 0 STATUTORY DETERM NATI ON

EPA' S PRI MARY RESPONSI Bl LI TY AT SUPERFUND SI TES IS TO UNDERTAKE REMEDI AL
ACTI ONS TO PROTECT HUVAN HEALTH AND THE ENVI RONVENT. | N ADDI TI ON,

SECTI ON 121 OF CERCLA, 42 USC S 9621, ESTABLI SHES SEVERAL OTHER
STATUTORY REQUI REMENTS AND PREFERENCES. THESE REQUI REMENTS SPECI FY THAT
VWHEN COVPLETE, THE SELECTED REMEDI AL ACTI ON FOR EACH SI TE MJUST COWPLY

W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE ( ARARS) ENVI RONMENTAL
STANDARDS ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMENTAL LAWS UNLESS
A STATUTORY WAI VER | S | N\VOKED. THE SELECTED REMEDY ALSO MJUST BE

COST- EFFECTI VE AND UTI LI ZE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. FI NALLY, THE STATUTE

I NCLUDES A PREFERENCE FOR REMEDI ES THAT PERVANENTLY AND SI GNI FI CANTLY
REDUCE THE VOLUME, TOXICI TY OR MBI LITY OF HAZARDOUS WASTES. THE
FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY FOR THI'S SI TE MEETS
THESE STATUTORY REQUI REMENTS.

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT:

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONMENT BY
PREVENTI NG FURTHER M GRATI ON OF THE CONTAM NATED GROUND WATER FROM THE
NCR M LLSBCRO SI TE, MANAG NG THE CONTAM NANT PLUME AND CLEANI NG THE
GROUND WATER TO SI TE REMEDI ATI ON STANDARDS.  THE ONGO NG ON- S| TE AND
OFF- SI TE GROUND WATER MONI TCRI NG PROGRAM SHALL PROVI DE | NFORVATI ON ON
CHEM CAL AND PHYSI CAL FATE AND TRANSPORT OF CONTAM NANTS. THE SELECTED
REMEDY SHALL STRI P THE GROUND WATER TO REMOVE THE VOCS. THERE WOULD BE
TRANSFER OF VOCS | NCLUDI NG TCE TO THE AMBI ENT Al R THROUGH THE STRI PPER
STACK. HOAEVER, Al R EM SSI ON CONTRCLS SHALL BE | MPLEMENTED AS

DETERM NED NECESSARY BY EPA. THE TREATED GROUND WATER SHALL EI THER BE
DI SCHARGED | NTO THE SURFACE WATERS CF | RON BRANCH OR TO AN | NFI LTRATI ON
GALLERY AS DETERM NED DURI NG THE PREDESI GN STUDY. THE | NFI LTRATI ON
GALLERY SHALL USE THE TREATED WATER TO RECHARGE THE AQUI FER AND FLUSH
THE CONTAM NATED GROUND WATER TOMRDS THE RECOVERY WELLS. THE TREATMENT
CR REMEDY SHALL BE | MPLEMENTED UNTI L THE CONTAM NANTS | N THE GROUND
WATER ARE AT OR BELOW THE MCLS OR NON- ZERO MCLGS, AND | S PROTECTI VE OF
HUMAN HEALTH AND THE ENVI RONMVENT.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS:

THE SELECTED REMEDY SHALL ATTAIN ALL ACTI ON, LOCATI ON AND CHEM CAL
SPECI FI C APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE
SITE. THE MAJOR FEDERAL AND STATE ARARS PERTAI NI NG TO THE SELECTED
REMEDY ARE SUMVARI ZED BELOW

ACTI ON- SPECI FI C ARAR S

1) WATER

CLEAN WATER ACT' S (33 USC SECTI ON 1251) (CWA) NATI ONAL POLLUTANT

DI SCHARGE ELI M NATI ON SYSTEM REQUI REMENTS ( ENFORCEABLE FOR ALL

DI SCHARCES | NTO SURFACE WATER, 40 CFR PART 122). DI SCHARGE STANDARDS
ARE ESTABLI SHED TO REGULATE THE DI SCHARGE | NTO NAVI GABLE WATERS | N CRDER
TO RESTCRE AND MAI NTAIN THE CHEM CAL, PHYSI CAL, AND Bl OLOd CAL | NTECGRI TY
OF THE WATER DI SCHARCE LI M TATI ONS W LL BE ESTABLI SHED PRI OR TO THE
START OF REMEDI AL ACTI ONS AND THE DI SCHARGE W LL BE MONI TORED TO ENSURE
COVPLI ANCE W TH THE LI M TATI ONS.

DELAWARE WATER QUALI TY STANDARDS ( STREAM QUALI TY STANDARD SECTI ON 10).
STANDARDS ARE ESTABLI SHED | N ORDER TO REGULATE THE DI SCHARGE | NTO WATERS
OF THE STATE I N ORDER TO MAI NTAIN THE | NTEGRITY OF THE WATER DI SCHARCE
LI M TATI ONS FOR VOLATI LE CRGANI C COVPOUNDS AND CHROM UM W LL BE

ESTABLI SHED DURI NG THE DESI GN PHASE PRI OR TO START OF REMEDI AL ACTI ON
AND DI SCHARGE W LL BE MONI TORED TO ENSURE COVPLI ANCE W TH THE



LI M TATI ONS.

DELAWARE ENVI RONMENTAL PROTECTI ON (Tl TLE 7, DELAWARE CCDE, CHAPTER 60,
SECTI ON 6010 - REGULATI ONS GOVERNI NG THE CONSTRUCTI ON CF WATER VELLS.
ALL VEELLS WLL BE | NSTALLED AND MAI NTAI NED ACCCORDI NG TO STATE PROCEDURES
FOR PERM TTI NG CONSTRUCTI ON, AND ABANDONMENT.

) AR

DELAWARE REGULATI ONS GOVERNI NG THE CONTROL OF Al R POLLUTI ON (7 DELAWARE
CODE, CHAPTER 60, SECTI ON 6003) REGULATION 2, SECTION 2.4, SETS FORTH
THE REQUI REMENT THAT A PERM T IS NECESSARY TO OPERATE AN AIR STRIPPER | F
EM SSIONS WLL EXCEED 2.5 LBS./DAY. |IF IT 1S DETERM NED DURI NG THE

DESI GN PHASE THAT THE Al R STRI PPER MAY EXCEED THE 2.5 LBS./ DAY EM SSI ON
RATE THEN THE SUBSTANTI VE REQUI REMENTS OF THE REGULATI ON SHALL BE MET.
IN ADDI TI ON, THE EM SSI ONS FROM THE Al R STRI PPER MUST MEET THE AMBI ENT
AR QUALI TY STANDARDS SET FORTH I N REGULATI ON 3 OF 7 DELAWARE CCDE,
CHAPTER 60, SECTI ON 6003.

NATI ONAL AMBI ENT Al R QUALI TY STANDARDS CF THE CLEAN AIR ACT 42 USC
SECTI ON 7401 (40 CFR PART 50). PROVIDES Al R QUALI TY STANDARDS FOR
PARTI CULATE MATTER AND LEAD. REQUI REMENTS SHALL BE ADHERED TO DURI NG
EXCAVATI ON OF SO LS.

I11) HAZARDOUS WASTE

THE SQLI D WASTE DI SPCSAL ACT, COMMONLY REFERRED TO AS THE RESQURCE
CONSERVATI ON AND RECOVERY ACT OF 1976 AS AMENDED BY THE HAZARDOUS AND
SCOLI D WASTE AMENDMVENTS OF 1984 (RCRA). EPA WLL DETERM NE WHETHER THE
WASTES GENERATED FROM THE MOBI LE CARBON ADSORPTI ON UNI T AND/ CR THE WASTE
SLUDGES GENERATED FROM THE COAGULATI ON AND FI LTRATI ON PROCESS FCOR

CHROM UM TREATMENT AT THE SI TE CONSTI TUTE " HAZARDQUS WASTE' AS THAT TERM
IS USED IN 40 CFR PART 261. |F THE WASTES GENERATED FROM THE CARBON
ADSCORPTI ON PROCESS ANDY OR THE COAGULATI ON AND FI LTRATI ON PRCCESS ARE
DETERM NED TO BE HAZARDOUS WASTES, THE REQUI REMENTS FOR LAND DI SPCSAL
RESTRI CTI ONS, PROCESS VENT EM SSI ONS, EQUI PMENT LEAK STANDARDS, SURFACE
| MPOUNDVENTS, GENERATI NG AND TRANSPCORTI NG WASTE UNDER SUBTI TLE C OF

RCRA, AS SET FORTH BELOW SHALL BE COWPLI ED W TH.

* STANDARDS APPLI CABLE TO GENERATORS OF HAZARDOUS WASTE (40
CFR PART 262) (7 DELAWARE CODE, CHAPTER 63, PART 262.2).
ESTABLI SHES STANDARDS FOR GENERATORS OF HAZARDOUS WASTES
| NCLUDI NG WASTE DETERM NATI ON MANI FESTS, AND PRE- TRANSPORT
REQUI REMENTS. THI'S STANDARD WLL PERTAI N TO WASTES
GENERATED AS A RESULT OF CHROM UM TREATMENT AND VOLATI LE
ORGANI C CONTAM NANT TREATMENT.

* STANDARDS APPLI CABLE TO TRANSPORTERS OF HAZARDOUS WASTE
(40 CFR PART 263) (7 DELAWARE CODE, CHAPTER 63, PART 263).
SETS FORTH REGULATI ONS FOR OFF- SI TE TRANSPORTERS OF
HAZARDOUS WASTE | N THE HANDLI NG TRANSPORTATI ON, AND
MANAGEMENT OF THE WASTE. THI'S REGULATI ON WLL APPLY TO
ANY COMPANY CONTRACTED TO TRANSPORT HAZARDOUS MATERI AL
FROM THE SI TE.

* STANDARDS APPLI CABLE FOR OMNERS AND CPERATORS OF HAZARDOUS
WASTE, TREATMENT, STORAGE, AND Di SPCSAL FACI LI TI ES ( TSDF)
(40 CFR PART 264) (7 DELAWARE CCDE, CHAPTER 63, PART 264).
SETS FORTH REGULATI ONS FOR OANERS OF FACI LI TI ES FOR THE
TREATMENT, STORAGE, AND DI SPOSAL OF HAZARDOUS WASTE. THI'S
WLL APPLY TO ANY OF THE OAKERS AND OPERATORS OF
TREATMENT, STORAGE, OR DI SPOSAL FACI LI TI ES WHERE \WASTES
GENERATED AT THE SI TE MAY BE TAKEN TQ

* PROCESS VENT EM SSI ONS (40 CFR SS 264. 1030- 1033,
265. 1032- 1033) PROCESS WASTE STANDARDS APPLY TO WASTE
MANAGEMENT UNI TS AT CERCLA SI TES THAT | NCLUDE SPECI FI C



EQUI PVENT THAT MANAGE HAZARDOUS WASTE W TH ANNUAL AVERAGE
TOTAL ORGANI CS CONCENTRATI ONS OF GT10PPM BY WEIGHT. THI'S
WLL APPLY TO THE USE OF THE AlR STRIPPER  THE TOTAL
ORGANI C EM SSI ONS MUST BE REDUCED BELOW 1.4 KG H AND 2. 8
MZ YR OR | NSTALLATI ON OF A CONTROL DEVI CE THAT ACH EVES 95
PERCENT OVERALL REDUCTI ON AT THE PO NT OF RELEASE WLL BE
REQUI RED.

* EQUI PMENT LEAK STANDARDS (40 CFR SS 264. 1050- 62,
265. 1050- 62) THESE STANDARDS APPLY TO EM SSI ONS FROM
SPECI FI ED SOURCES AT CERCLA SI TES WHERE THE EQUI PMENT
CONTAI NS OR CONTACTS HAZARDOUS WASTE W TH ANNUAL AVERAGE
TOTAL ORGANI CS CONCENTRATI ON CF GI'10 PERCENT BY WEI GHT.
TH S WLL APPLY TO THE OPERATI ON OF THE Al R STRI PPI NG
UNIT. ALL LEAKS MJUST BE LOCATED AND REPAI RED, AND CONTRCL
EQUI PMENT AND MONI TORI NG DEVI CES MUST BE | NSTALLED TO MEET
THE DESI GN AND OPERATI NG REQUI REMENTS FOR CLOSED VENT SYSTEMS.

* CORRECTI VE ACTI ON PROGRAM REQUI REMENTS | N 40 CFR SUBPART F
SECTI ON 264. 90-264. 101 THAT ADDRESS GROUND WATER
MONI TORI NG DURI NG REMEDI AL ACTI ON WHERE THE DI SPCSAL CF
RCRA HAZARDOUS WASTES OCCURS AT AN EXI STI NG AREA OF
CONTAM NATI ON.  MONI TORI NG OF GROUND WATER W LL OCCUR IN
ORDER TO ENSURE THAT THE CLEAN UP LEVELS (MCLS) ARE ACH EVED.

* SURFACE | MPOUNDVENTS (40 CFR 264. 220- 264. 249 SUBPART K) (7
DELAWARE CODE, CHAPTER 63, PART 264). THE USE OF EXI STING
SURFACE | MPOUNDVENTS AT A CERCLA SI TE MAY REQUI RE SPECI FI C
RETROFI TTI NG REQUI REMENTS, OR A WAI VER CR EXEMPTI ON MUST
BE OBTAI NED FROM EPA | F RCRA HAZARDOUS WASTE W LL BE
DI SPOSED OF IN THE UNITS. THE USE OF THE EXI STI NG
CONCRETE BASI NS (LAGOONS) AT THE SI TE FOR TEMPORARY
STORAGE OF THE RECOVERED GROUND WATER DURI NG REMVEDI AL
ACTION WLL MEET THESE REQUI REMENTS, PRI CR TO USE OF THE
EXI STI NG BASI NS ( LAGOONS).

* LAND DI SPCSAL RESTRI CTI ONS (40 CFR PART 268. 1- 268. 50) .
ESTABLI SHES THAT MOVEMENT OF EXCAVATED NMATERI ALS
CONTAI Nl NG HAZARDOUS WASTE TO NEW LOCATI ONS AND PLACEMENT
IN OR ON LAND WOULD TRI GGER LAND DI SPCSAL RESTRI CTI ONS.
IF SO L AND SEDI MENT ARE MOVED DURI NG REMEDI AL ACTI ON AND
ARE DETERM NED TO BE RCRA WASTES, THE EXCAVATED NATERI AL
SHALL BE PROPERLY DI SPCSED OF OR TREATED AS REQUI RED BY
THE REGULATI ONS.

V) OSHA

OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON ( OSHA) REQUI REMENTS FOR
WORKERS AT REMEDI AL ACTI ON SITES (29 CFR PART 1910.120). THE REGULATI ON
SPECI FI ES THE TYPE OF SAFETY EQUI PMENT AND PROCEDURES TO BE FOLLOWED
DURI NG SI TE REMEDI ATI ON.  ALL APPRCPRI ATE SAFETY EQUI PMENT W LL BE

ON- S| TE AND APPROPRI ATE PROCCEDURES W LL BE FOLLOMED DURI NG TREATMENT
ACTIVI TI ES.

CHEM CAL SPECI FI C ARARS
1) WATER

SAFE DRI NKI NG WATER ACT (SDWA) AS AMENDED | N 1986 (42 USC S 300(F)).

MAXI MUM CONTAM NANT LEVELS (MCLS) AND NON- ZERO MAXI MUM CONTAM NANT
LEVELS GOALS (MCLGS) CONTAINED | N 40 CFR PART 141 AND 143. PROVI DES
STANDARDS FCR 30 TOXI C COVPOUNDS, | NCLUDI NG 14 COMPOUNDS ADCPTED AS RCRA
MCLS, FOR PUBLI C DRI NKI NG SYSTEMS. THE MCLGS ARE NON- ENFORCEABLE HEALTH
GOALS AND ARE SET AT LEVELS THAT WOULD RESULT | N NO KNOWN OR ANTI Cl PATED
ADVERSE HEALTH EFFECTS W TH AN ADEQUATE MARG N OF SAFETY. THE MCL AND
NON- ZERO MCLGS ARE USED TO DETERM NE THE LEVELS TO WHI CH GROUND WATER
SHOULD BE REMEDI ATED. DURI NG THE PREDESI GN STUDY EPA W LL DETERM NE



VWH CH MCLS AND NON- ZERO MCLGS FCR VOLATI LE ORGANI C COVPQUNDS AND
CHROM UM MUST BE MET.

SDWA UNDERGROUND | NJECTI ON CONTROL PROGRAM (U C) (40 CFR PARTS 144, 145,
146, 147). THE U C PROGRAM REGULATES UNDERGROUND | NJECTI ONS | NTO FI VE
DESI GNATED CLASSES OF WELLS. THE CONSTRUCTI ON, OPERATION, OR

MAI NTENANCE OF AN | NDJECTI ON VELL MUST NOT RESULT | N THE CONTAM NATI ON OF
AN UNDERGROUND SOURCE COF DRI NKI NG WATER AT LEVELS THAT VI OLATE MCLS OR
OTHERW SE ADVERSELY AFFECT THE HEALTH OF PERSONS. THE DI SCHARGE FROM
THE | NFI LTRATI ON GALLERY W LL MEET THE SUBSTANTI VE REQUI REMENTS OF THE
U C PROGRAM WHI CH W LL BE DETERM NED | N COORDI NATI ON W TH THE STATE AND
FEDERAL U C PROGRAMS.

DELAWARE REGULATI ONS GOVERNI NG UNDERGRCUND | NJECTI ON CONTROL (7 DELAWARE
CODE CH. 60) SHALL BE COWPLIED WTH AS THEY RELATE TO THE | NFI LTRATI ON GALLERY.

CLEAN WATER ACT (33 USC S 1251) FEDERAL AMBI ENT WATER QUALI TY CRI TER A
(AWQC) (40 CFR PART 122) CONTAM NANT LEVELS REGULATED BY AWXC ARE

PROVI DED TO PROTECT HUVAN HEALTH FROM EXPOSURE TO UNSAFE DRI NKI NG WATER,
FROM CONSUM NG AQUATI C ORGANI SMS (PRI MARI LY FI SH), AND FROM FI SH
CONSUVPTI ON ALONE.  THE PROMULGATED VALUES SHALL BE COVPARED TO MAXI MUM
CONTAM NANT LEVELS TO DETERM NE VOLATI LE ORGANI C COVPOUNDS (VOC) AND
CHROM UM TREATMENT REQUI REMENTS PRI OR TO DI SCHARGE | NTO SURFACE WATER

DELAWARE SURFACE WATER QUALI TY STANDARDS OF FEBRUARY, 1990 ( SECTI ON
9.3(A) (1) AND 9.3(B)(1). QUALITY CRITER A ARE PROVI DED TO MAI NTAI N
SURFACE WATER OF SATI SFACTORY QUALI TY CONSI STENT W TH PUBLI C HEALTH AND
RECREATI ONAL PURPCSES, THE PROPAGATI ON AND PROTECTI ON OF FI SH AND
AQUATI C LI FE, AND OTHER BENEFI CI AL USES OF WATER. THE PROMULGATED
VALUES FOR THE VOLATI LE ORGANI C COVPOUNDS AND CHROM UM W LL BE COVPARED
TO DETERM NE TREATMENT REQUI REMENTS PRI OR TO DI SCHARGE TO SURFACE WATER

) AR

CLEAN AIR ACT (42 USC S 7401) - NATI ONAL AMBI ENT Al R QUALI TY STANDARDS
(40 CFR PART 50). STANDARDS HAVE BEEN ESTABLI SHED FOR SEVERAL
COVPOUNDS. THE PROMULGATED VALUES FOR EACH COVPQUND SPECI FI ED DURI NG
THE PREDESI GN STUDY WOULD BE COVPARED TO MAXI MUM CONTAM NANT LEVELS AND
THE DI SCHARGE TO AMBI ENT Al R WOULD NOT EXCEED THESE PROMULGATED VALUES.

LOCATI ON SPECI FI C ARARS
1) WATER WETLANDS

PROCEDURES FOR | MPLEMVENTI NG THE REQUI REMENTS OF THE COUNCI L ON

ENVI RONVENTAL QUALI TY ON THE NATI ONAL ENVI RONMENTAL POLI CY ACT (40 CFR
PART 6 APPENDI X A), EPA'S PCLI CY FOR CARRYI NG QUT THE PROVI SI ONS COF
EXECUTI VE CRDER 11990 ( PROTECTI ON OF WETLANDS). NO ACTIVITY THAT
ADVERSELY AFFECTS A WETLAND SHALL BE PERM TTED | F A PRACTI CABLE
ALTERNATI VE THAT HAS LESS EFFECT IS AVAI LABLE. | F THERE IS NO OTHER
PRACTI CAL ALTERNATI VE, | MPACTS MUST BE M TI GATED. | MPACTS ON WETLANDS
HAVE BEEN CONS|I DERED DURI NG THE FEASI BI LI TY STUDY AND W LL GCONTI NUE TO
BE EVALUATED DURI NG PRE- DESI GN AND THE DESI GN PHASES.

DELAWARE WETLANDS ACT OF 1973 (TITLE 7, CHAPTER 66 SECTI ON 6607),

REVI SED JUNE 29, 1984. TH S ACT REQUI RES ACTI VI TI ES THAT MAY ADVERSELY
AFFECT WETLANDS | N DELAWARE TO BE PERM TTED. PERM TS MJUST BE APPROVED
BY THE COUNTY OR MUNI Cl PALI TY HAVI NG JURI SDI CTION. THE EFFECTS ON LOCAL
VETLANDS W LL CONTI NUE TO BE EVALUATED DURI NG THE PRE- DESI GN PHASE OF
REMEDI ATI ON.

TO BE CONSI DERED
1) WATER

GROUND WATER PROTECTI ON STRATEGY OF 1984 ( EPA 440/ 6-84-002). | DENTIFIES
GROUND WATER QUALITY TO BE ACH EVED DURI NG REMEDI AL ACTI ONS BASED ON



AQUI FER CHARACTERI STI CS AND USE. THE EPA AQUI FER CLASSI FI CATION WLL BE
TAKEN | NTO CONSI DERATI ON DURI NG DESI GN AND | MPLEMENTATI ON OF THE
TREATMENT REMEDY.

EPA PCLI CY FOR GROUND WATER REMEDI ATI ON AT SUPERFUND SI TES ( DI RECTI VE
NO. 9355.4-03). TH S POLI CY RECOMMENDS APPROACHES TO GROUND WATER
REMEDI ATI ON USI NG A PUMP AND TREAT SYSTEM TH S POLI CY WLL BE

CONSI DERED DURI NG THE ONGO NG EVALUATI ON OF THE REMEDI AL ACTI ON.

) AR

EPA PCOLI CY FOR CONTROL OF AIR EM SSI ONS FROM SUPERFUND Al R STRI PPERS AT
SUPERFUND SI TES (DI RECTI VE NO 9355.0-28). TH' S POLI CY ESTABLI SHES

GUI DANCE ON THE CONTRCL OF AIR EM SSI ONS FROM Al R STRI PPERS USED AT
SUPERFUND SI TES FOR GRCUND WATER TREATMENT AND ESTABLI SHES PROCEDURES
FOR | MPLEMENTATI ON.  THI'S GU DANCE W LL BE CONSI DERED DURI NG DESI GN AND
| MPLEMENTATI ON OF THE TREATMENT REMEDY.

I11) ECOLOG CAL

US ENDANGERED SPECI ES ACT OF 1973. ACTI ONS TAKEN AT THE NCR M LLSBORO
SI TE MUST NOT THREATEN ENDANGERED OR THREATENED SPECI ES OR | TS CRI Tl CAL
HABI TAT (50 CFR SECTI ON 402. 01)

COST - EFFECTI VENESS

THE ESTI MATED PRESENT WORTH OCOST FOR THE SELECTED REMEDY | S $4, 749, 000.
THE REMEDY | S COST- EFFECTI VE I N M Tl GATI NG THE RI SKS POSED BY THE
CONTAM NANTS ASSCCI ATED WTH THE SI TE, AND MEETS ALL OTHER REQUI REMENTS
OF CERCLA. THE SELECTED REMEDY SHALL ACHI EVE THE REMEDI AL ACTI ON
CBJECTI VES BY ACTI VELY PUMPI NG AND TREATI NG THE CONTAM NATED GROUND
WATER AND RESTRI CTI NG USE COF THE CONTAM NATED GROUND WATER AS A POTABLE
WATER SOURCE UNTI L REMEDI AL ACTI ON OBJECTI VES ARE MET. THE SELECTED
REMEDY | NCLUDES PROVI SIONS TO PROVI DE A H GHER LEVEL OF TREATMENT FCR
VOCS, |F I T 1S DEEMED NECESSARY BY EPA, TO ENSURE COWVPLI ANCE W TH ARARS
AND REMEDI ATl ON GOALS.

UTI LI ZATI ON CF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOGE ES TO THE MAXI MUM EXTENT PRACTI CABLE.

THE SELECTED REMEDY FOR THE NCR M LLSBORO SI TE UTI LI ZES PERVANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE
VH LE PROVI DI NG THE BEST BALANCE AMONG THE OTHER EVALUATI ON CRI TER A

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED REMEDY USES TREATMENT TO ADDRESS THE THREATS POSED BY
CONTAM NANTS |N THE GROUND WATER AT THE SITE. TH S PREFERENCE | S

SATI SFI ED SI NCE TREATMENT OF VOCS | N GROUND WATER AND THE CONTI NGENCY
FOR TREATMENT OF CHROM UM I N GROUND WATER ARE THE PRI NCl PAL ELEMENTS CF
THE SELECTED REMEDY.

EXPLANATI ON CF Sl GNI FI CANT CHANGES FROM THE PROPCSED PLAN

THE PROPOSED PLAN | DENTI FYI NG EPA'S AND DNREC S PREFERRED ALTERNATI VE
WAS RELEASED FOR PUBLI C COMMENT ON MAY 24, 1991. DNREC WAS THE LEAD
AGENCY UNTIL THE END OF THE PUBLI C COMMENT PERI CD AT WH CH TI ME EPA
BECAME THE LEAD AGENCY FOR | SSUI NG THE ROD AND FOR FUTURE RESPONSE
ACTIONS. THE PROPCSED PLAN DESCRI BED THE ALTERNATI VES STUDI ED I N DETAI L
IN THE FEASI Bl LI TY STUDY. EPA HAS REVI EMED ALL WRI TTEN AND VERBAL
COMMENTS SUBM TTED DURI NG THE COMMENT PERI CD AND AT THE PUBLI C MEETI NG
NO SI GNI FI CANT CHANGES TO THE REMEDY | DENTI FI ED I N THE PROPOSED PLAN
WERE NECESSARY AS A RESULT OF COMVENTS RECEI VED DURI NG THE PUBLI C
COMMENT PERI CD.

#TAB



TABLE 3

CHRONI C DAILY I NTAKE (CDI') BY | NGESTI ON
OF FI SH FROM NEARBY SURFACE WATER

MAXI MUM WATER BCF- A | NTAKE
CHEM CAL CONC. (MF L) (L/KG (MDG KG DAY
T-1, 2- DI CHLOROETHYLENE 4. 00E- 03 1.6 5. 94E- 07
TOTAL TRI HALOVETHANES 2. 40E- 03 3.75 8. 36E- 07
TR CHLORCETHYLENE 7. 00E- 02 10. 6 6. 89E- 05
CHROM UM (V1) 5. 70E- 02 16 8. 47E- 05

BCF- A = FI SH Bl OCONCENTRATI ON FACTOR, L/ KG  THE BCF FOR TOTAL
TRI HALOVETHANES | S BASED ON CHLCRCFCRM



